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Preface
Knowledge production and innovation are often seen as linear processes, assum-
ing that scientific results are followed by technological invention, production and 
market introduction. This book, however, chooses an interactive and learning 
approach to innovation. Thus, product innovations are considered expressions 
of learning processes taking place inside firms and involving different functional 
groups and various decision levels, as well as relations with the firm’s customers 
and subcontractors. A theoretical framework is constructed which combines the 
system of innovation approach and the system of employment approach. This 
framework is applied in a dynamic empirical study of enterprises in the private 
urban sector in Denmark. The empirical study utilizes a unique longitudinal data 
set. The data set combines two large surveys and detailed register data on 524 
Danish firms, and it includes information on the behaviour of the firms and all 
employees employed in each of the 524 firms for shorter or longer tenures in the 
period 1990 to 2000. The ambition of this book is to open some of the black 
boxes in the empirical relationship between innovation, employment and com-
petence development within the context of new learning organization forms.
The book is primarily addressed to researchers, policy makers and students of 
innovation, organization and employment, but I sincerely hope that it will also 
find its way to real life actors: business leaders, employee representatives etc. As 
for theoretical inspiration and analytical encouragement, I am greatly in debt 
to professor Bengt-Åke Lundvall, and especially professor emeritus Reinhard 
Lund, who read the manuscript and commented on it in detail. Without the 
cooperation with these two scholars, this book would not have been possible. 
Lis Sand did a splendid job on language revision, and Connie Krogager as well 
as Sisse Harrington on layout. I would like to express my warmest gratitude to 
the above-mentioned, and I hope that I can pay back their inspiration by publi-
shing this book. The book is dedicated to my mother, who died shortly before I 





1.1 A system of innovAtion And employment in enterprises
When attempting to understand the conditions of economic growth and 
employment development in the new millennium, the importance of inno- 
vation, learning and knowledge development is widely recognized. Innova-
tion, learning and knowledge are considered of almost universal importance. 
It is considered important in individual human development, in the way 
firms organize modern production relations, and in our understanding of 
the dynamics of the economy and society at the regional, national and global 
level. We are inclined to consider this importance almost self-evident. Often 
we do not even bother to question terms like knowledge economy or learning 
organization and individual competence development. We do not endeavor 
to go beyond the terms, to try to understand why they have become so rele-
vant and important in modern working life. The terms have become part 
of the everyday mindset and self-evident facts which are accepted without 
reflection.
Why is it that innovation, learning and knowledge have become such per-
vasive and all-important concepts in modern working life? In order to answer 
this question, it seems suitable to focus on the decade leading up to the new 
millennium. It was in the nineties that learning became widely accepted as a 
key concept at all levels of society, and the knowledge economy or “new eco-
nomy” became part of politicians’ standard vocabulary anywhere in the world 
(OECD 1996). The reason for this development was the emergence of two 
important trends, which reinforced each other and penetrated the context of 
economic and social life worldwide. 
Globalization, understood in economic as well as social terms as high mo-
bility of goods, capital, labor, information and social values across countries 
and continents, was one important trend. Globalization had important im-
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pacts, not only as growing competition on markets in the highly industrialized 
part of the world. It also gave rise to large fluctuations on the markets. As a 
result of globalization, growing competition and fluctuating markets, enter-
prises came under increasing transformation pressure in the nineties (Lundvall 
and Nielsen 1999). A new context of mobility, instability and transformation 
pressure demanded reaction at the enterprise and employment level. The abi-
lity of enterprises and the labor force to adapt quickly and offensively came to 
be seen as the immediate answer to these challenges (NUTEK 1996). The age 
of flexibility for firms as well as the labor force had emerged.
The growing importance of new information and communication techno-
logy (ICT) was another important trend, which supported and intensified 
the globalization trend. The innovative and rapid development of ICT in the 
nineties played a decisive role for the emergence of new markets as well as new 
goods and services. In addition, the technology became an important tool for 
handling the transformation pressures inside firms. It created the technical 
prerequisites for a firm’s ability to react and adapt instantly and dynamically 
in turbulent market environments. Judged by its impact and pervasiveness, 
ICT turned out to be the leading technology of the global knowledge econo-
my (Freeman 2001).
Globalization and the technological developments placed innovation high 
on the agenda in the industrial countries. Innovation became the dominant, 
strategic way to handle the market threats and opportunities of enterprises 
offensively. Developing new and improved products or services became the 
important response to competitive pressures and volatile markets. Product 
and service innovation created new markets, often lowering prices, and gi-
ving innovating firms primary gains of profits. It thus presumably supported 
labor demand and employment growth. However, innovation as enterprises’ 
strategic answer also meant new ways of organizing the production processes, 
and it meant increasing demands on the flexibility, learning and competence 
development of employees within the individual firm and on the labor mar-
ket in general. Furthermore, as the ICT technology became part of the in-
novation process and strategy, employment and employees also came under 
pressure. Besides its information and communication function, ICT also has 
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a rationalization and labor saving function. As part of technical and ‘process’ 
innovation, it puts employment under pressure.
The relationship between innovation, organization and employment is in-
deed quite complicated. Often it has counteracting primary and secondary 
effects. The aim of this book is to analyze the relationship between innova-
tion, employment and competence development within the framework of 
new learning organization forms. In order to focus on the most important 
elements and relations, a theoretical framework will be applied which com-
bines two system approaches at enterprise level: a system of innovation ap-
proach and a system of employment approach. The two system approaches 
will be combined in a learning perspective. The system approaches are both 
theoretically well developed (see Lundvall 1992 and Hendry 1995), but the 
two approaches are seldom combined analytically. A system of innovation 
is constituted by elements and relationships which interact in the produc-
tion, diffusion and use of new and economically useful knowledge (Lundvall 
op.cit. 1992). Enterprises play the most important role in innovation systems 
(Lundvall 2006). Focusing on the firm as the center of the system of innova-
tion, the external context of the firm is defined by institutional and organi-
zational elements such as other private enterprises, government agencies, sci-
ence & technology institutions and education & training organizations etc. 
The internal context is defined as those of the firm’s institutional and orga-
nizational elements that are important for learning and promoting product 
and process innovation. By institutional elements we here refer to norms, 
values and habits that shape modes of interaction, preferences and innova-
tion outcomes (Lundvall ibid.). The perspective and analysis in this book will 
concentrate on the internal context of learning; however, it will also relate to 
the external frames of the firm as they are crucial in the interactive approach 
to learning and innovation. 
The system of employment provides a framework for understanding the 
nature of employment relations in the firm (Marsden 1999). The system 
comprises elements such as recruitment, integration, competence develop-
ment, training and mobility, and the relations between these elements. Again, 
it is institutional and organizational elements that constitute the system. Em-
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ployment systems provide a framework for analyzing the application and al-
location of employees, quantitatively and qualitatively, minimizing transac-
tion costs in relation to the firm’s business strategy. (Hendry 1995). The key 
concepts common to the system of innovation and the system of employ-
ment will be organizational and institutional elements related to learning 
and the innovative behavior of enterprises. Analytically, the two systems are 
approached as complementary. In this way, the system of employment con-
stitutes a loosely coupled subsystem of the system of innovation, where the 
core elements in the latter are the organization of product and process innova-
tion. The employment system constitutes the human side of the innovation 
system, and here the concept of learning and competence building is impor-
tant.1 The combined or coupled systems establish the theoretical framework 
for a dynamic empirical analysis of the relations between elements and their 
developments over a decade.
1.2 dAtA And longitudinAl design
The dynamic analysis is possible because of a unique longitudinal data set. 
This data set combines two large surveys and detailed register data on 524 
Danish firms, and it includes all employees employed in each of the 524 firms 
for shorter or longer tenures in the period 1990 to 2000. The panel connects 
a survey from 1996 (DISKO2), covering the period 1993-95, to a survey from 
2001, covering the period 1998-2000.3 Information links between the two 
surveys are established by comprehensive register data from the Danish Inte-
1 Bengt-Åke Lundvall stresses the importance of human resources in a recent publication: “While 
globalization means that codified knowledge moves quickly, the most localized resource remains peo-
ple – i.e. their tacit knowledge, their network relationships and their accumulated organizational 
experiences. Therefore all parts of the innovation system that contribute to competence building are 
becoming increasingly important” (Lundvall 2006).
2 DISKO is a comprehensive research project carried out by a research group at Aalborg University. 
The purpose of the DISKO project is to analyze the strengths and weaknesses of the Danish Innova-
tion System from an international COmparative perspective, hence the name.
3 Both quistionnaries including marginal distributions are available on http://www.socsci.aau.dk/car-
ma/index.htm. Methological and other questions are welcome on peter@socsci.aau.dk.
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grated Database of Labor Market Research (IDA) and the register of Business 
Data at Statistics Denmark. 
The 1996 DISKO survey was sent to 3,993 firms in the private urban sector, 
and 1,900 firms responded. The questionnaire focused on the period 1993-
1995 and measured product and service innovation, organizational changes, 
qualifications demands, competence development, education and training. 
The idea behind establishing a panel connecting the DISKO data to the data 
collected in the 2001 survey meant that the two samples should have identical 
population and empirical designs. The core of the sample for the 2001 survey 
was to be 1,363 firms from the 1996 DISKO survey which had “survived” as 
units in the Danish Integrated Database of Labor Market Research covering 
all firms with longitudinal information. From those 1,363 firms, longitudinal 
register data were already available back from 1990 and up to 1997, covering 
information on enterprise performance, employee education, job dynamics 
and employment turnover. The 2001 survey was sent to 6,991 firms and col-
lected information from management as well as from employee representa-
tives by means of two separate but matching questionnaires, implemented 
through two phases of data collection in each of the firms selected. Beside the 
exact DISKO questions on product and service innovation, organizational 
changes, qualifications demands, competence development, education and 
training, this last survey also measured issues such as participation and in-
volvement, personnel policy and planning, and the social responsibility of the 
firms. In total, 2,007 usable responses from management and 473 responses 
from employee representatives were collected in this survey and integrated in 
a cross-section data set. 
The main focus in the 2001 survey’s data collection was on the 1,363 
surviving firms from the 1996 DISKO survey. The result was 637 useable 
responses from firms in manufacturing, construction, trade and service indu-
stries. The rate of response among this core group of firms was 47%, which is 
comparable with the 48% response rate in the first (DISKO) survey. After a 
data validation process, the result was usable longitudinal data on 524 firms. 
This reduces the response rate to 38%, which is not very satisfying. However, 
a response analysis broken down on industry and firm size indicates no unac-
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ceptable bias. In order to give a general overview of the form and substance of 
the data sets, the panel “Innovation, Organization and Competence” is shown 
in Appendix A.
The possibility of combining analysis of micro and meso level information 
on product and process innovation with job dynamics and personnel turn-
over establishes the foundation for analyzing the relationship between inno-
vation and employment in a learning perspective. Fundamentally, innovation 
leads to both destruction of jobs and creation of jobs in a so-called process of 
creative destruction emerging at the macro level (Schumpeter 1911), but it 
also leads to the emergence of new forms of organizations at the meso level, 
and learning, competence building and knowledge development among the 
employees at the micro level. Thus the relationship between innovation and 
employment involves complicated contradictions, founded at different levels. 
These contradictions have not yet been analyzed systematically and empiri-
cally in a dynamic perspective.4 It is therefore the ambition of this book to 
open some of the black boxes at the micro and meso level of analysis and 
present new knowledge on this important and interesting subject.
1.3 innovAtion in enterprises
As a strategic response to the transformation pressures of globalization, in-
creasing competition and fluctuating markets, innovation in enterprises has 
gained growing importance up through the nineties. Having achieved this 
central role, an appropriate nominal definition of innovation is called for as a 
corner stone in building the theoretical framework of this book. In her defi-
nition of innovation, Rosabeth Moss Kanter focuses on the enterprise as the 
central context of the innovation process. She defines innovation as “…the 
process of bringing any new, problem-solving idea into use… Innovation is 
the generation, acceptance and implementation of new ideas, processes, pro-
ducts and services. It can occur in any part of a corporation and it can involve 
4 Edquist C. Hommen, L. and McKelvey (2001) have made an excellent hypothesis generating study 
in their book: “Innovation and Employment”. Much inspiration and overview of the innovation 
system is owed to their book.
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creative use as well as original invention. Application and implementation is 
central to (the) definition”, (Kanter 1983). This definition is appropriate in 
our theoretical framework, because it emphasizes innovation as a learning 
process. Implicitly it highlights competence, learning and knowledge as the 
necessary preconditions, fundamental principles and intangible results of 
the innovation process. The definition includes both external market-related 
products and services and internal, work-related processes in enterprises. This 
is perfectly in line with Charles Edquist et. al. (2001), who builds a taxonomy 
distinguishing between product innovation and  process innovation. Product 
innovation includes both new goods and new services, while process innova-
tion includes new technology and new organization forms. Their taxonomy is 
appropriate and will be used as building blocks in our theoretical framework, 
because it establishes a bridge between the external market relations and the 
internal work relations of the firm. This is one of the important prerequisites 
for bringing together the system of innovation and the system of employ-
ment. 
An important proposition in the empirical analysis is that product innova-
tions and process innovations are systematically related inside the firm. In 
this light, process innovation and the human side of innovation system may 
be viewed as necessary preconditions for product innovation. New organiza-
tion forms promoting learning and knowledge production among employees 
in enterprises are expected to be systematically related to the probability of 
product innovation such as new goods or services on the market. The same 
relationship is expected for new technology, making it possible to develop 
new production or communication processes. Finally, product innovation 
may also change work processes and in this way promote organizational in-
novation.
However, in a system perspective, it is crucial to distinguish between pro-
duct and process innovation. It may be difficult though, because the same 
new technology in one setting may be a process innovation, but in another 
setting it may be a product innovation (Edquist et. al. 2001). We define pro-
duct innovation as new goods or new services launched on the market. The 
goods or services are the results of a production process and sold on a market. 
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They may be new to the world market or new to the national market. In other 
words, using Shumpeter’s definition: “Goods with which the consumers are 
not familiar”. But this definition is too narrow in our context. Product in-
novation must include goods and services which are new to the firm, but not 
necessarily new to the market. In this way we deliberately emphasize the inter-
nal learning processes of the firm in our understanding of innovation. From a 
theory  point of view, this is important because it establishes a relation to the 
firm’s organization and technology configurations as frames of the learning 
process. This relationship is fundamental in our theoretical understanding of 
the innovation system of enterprises. Fundamentally, we expect innovation 
to be an organizational competence. By organizational competence we mean 
competence which is embedded in the organizational structure, culture and 
processes within the firm, promoting, but at the same time depending on, the 
employees’ ability for continuous learning and  knowledge production. 
Another important aspect of product innovation is that the innovations 
may be more or less radical. Product innovation may be small but impor-
tant changes in existing goods or services; i.e. innovations are not necessarily 
radical, but still significant results of learning and organizational competence. 
We are, however, in line with the European Community Innovation Survey 
and “leave out changes which are purely aesthetic, or which simply involve 
product differentiation while leaving it technically unchanged” (European 
Commission 1993). To sum up, our definition of product innovation will be 
as follows: “Goods or services introduced on the market and new to the firm, 
excluding minor improvements of existing products”.
In regarding process innovations as systemically related to product inno-
vation, often as a precondition, we follow Edquist et al. (op. cit. 2001) in 
defining process innovation as new ways of producing goods and services. 
The new ways of producing goods and services may involve new techno-
logy or new organization forms, or both. As already mentioned, among the 
new technologies, information and communication technology (ICT) has 
been gaining increasing importance in the nineties. Chris Freeman consi-
ders information and communication technology a leading technology in the 
knowledge or learning economy (Freeman 2001, se also Freeman and Perez 
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1988). In his view, the knowledge economy can be characterized as a techno-
economic paradigm. His approach to techno-economic paradigms analyzes 
leading technologies in a process of structural development, interacting with 
new production processes, industries, communication infrastructures and 
managerial as well as organizational changes. According to this view, a match 
between the leading technology of the paradigm and the socalled socio-insti-
tutional factors, i.e. production processes, industries, organization forms etc., 
will trigger a “Kondratieff wave” or a long wave of economic development. 
If, however, the development of the leading technology and the socio-insti-
tutional factors do not match, the result will be structural problems in the 
economy (Lundvall 2003). 
Since the eighties, the productive use of ICT has developed through at least 
two important phases. In Danish firms, the first intensive “take-off” in the use 
of ICT took place in the mid-eighties (Velfærdskommisionen 1995). Before 
that time, the main use of ICT was for rationalization of work processes; a 
process of substituting capital (ICT) for labor. However, the expected results 
in the form of increasing productivity often failed to materialize for the firms 
investing in ICT. Quite the contrary, aggregate productivity showed negative 
growth in Denmark in the mid-eighties (Kallehauge and Madsen 1990). First 
of all, this development can be taken as an evidence of what has been named 
Solow’s productivity paradox. In Solow’s words: “Computers can be seen eve-
rywhere except in the productivity statistics” (Spiezia and Vivarelli 2000). 
During its “take-off” in the mid-eighties, the use of ICT in various func-
tions such as design, production, logistics and communication in enterprises 
increased. The more narrow rationalization phase dominated up to the end 
of the eighties; then in the early nineties a more organic, pervasive and in-
formation-oriented approach to the use of ICT started to emerge. The im-
portance of thinking new ICT into, as an integrative part of, new managerial 
and organization forms became more widely recognized. Even though ratio-
nalization was still an important function, information and communication 
came to be seen as more and more important functions. This development 
of ICT from pure rationalization towards information and communication 
functions is  in line with Zuboff (Zuboff 1985); the phases, however, are not 
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“clean” and in this analysis we still empirically presume rationalization to be 
an important function in  the use of ICT. With some caution, a proposition 
might be stated that the use of ICT in enterprises has developed from an 
emphasis on rationalization towards increasing emphasis on internal informa-
tion (MIS, cad/cam), and later on external communication (Internet, e-trade, 
EDI) (Nielsen 2004). 
In the innovation system approach, management and organization forms 
are of central importance. At the meso level, new forms of management and 
organization constitute the organization side of the relationship in the in-
ternal context of the system. The other side of the relationship at the meso 
level – the internal institutions – will be dealt with later in this section. From 
a theory point of view, the importance of developing new forms of work 
organization is not new at all: “history has shown that the driving force of 
successful capitalist development is not perfection on the market mechanism 
but building organizational capabilities” (Lazonick 1994). Rational thinking, 
social considerations, employee influence and ability to adapt to contingen-
cies can make all the difference when it comes to an organization’s production 
performance in the economy. This importance ascribed to new organizational 
forms is a central element in the theoretical discussion of developments in 
techno-economic regimes as understood by Freeman (Freeman and Soete 
1997). It is also central to various management theories, ranging from Scien-
tific Management and Human Relations to Total Quality Management and 
Human Resources Management. Human Resources Management is consi-
dered part of the wave of management and organization forms emerging in 
response to the challenges of the socalled “Japanese model”. In the seven-
ties and eighties the “Japanese model” had obvious competitive strengths, 
founded as it was on principles or institutional standards such as employee 
involvement, commitment, continuous improvement and quality control. By 
means of such standards the Japanese economy established strong compara-
tive advantages, combining high quality and low costs (Sisson 1995).
The parallel developments of new technologies and new management and 
organizational forms established the foundation for more flexible organiza-
tions. The new technologies created a scope for contingency in the configura-
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tion between technology and employees in enterprises. Integration of external 
relations and internal functions was furthered by the technology. Standards 
were promoted and institutions developed which improved organizational 
learning. If the organizational structure and culture developed into what has 
been called integrative frames of “willingness to move beyond received wis-
dom, to combine ideas from unconnected sources, to embrace change as an 
opportunity to test limits, to treat problems as “wholes” and consider the 
wider implication of action”, then product innovation flourished. This was 
the important finding of Rosabeth Moss Kanter (1983), and it is in line with 
the learning organization introduced by Peter Senge in his “Fifth discipline” 
(Senge 1990). 
Integrative organizations were structured by organizational considerations 
related to “empowerment” principles (Peters and Watermann 1982). Em-
ployee involvement and responsibility establishes the preconditions for the 
efficiency of horizontal integration and interdisciplinary project teams. Com-
munication and power relations became decentralized, making it possible to 
react instantly and directly to fluctuating environments. Quality circles, or 
groups with formally delegated quality control tasks, became important as 
well as systems for collecting ideas from employees. Job rotation and func-
tional flexibility, along with integration of functions, were seen as important 
for individual learning, and the demarcations between different employee 
groups became blurred and less important. More overall concepts such as 
Human Resources Development and Performance Related Compensation 
Systems were also part of these integrative organization structures. 
In sum, technological changes and the process of globalisation triggered 
a wave of new organizational “solutions”, which have formed what Kjell 
Arne Røvik calls global “institutional standards”. Basically, this refers to 
value systems or institutionnal elements related to areas of organization and 
management, representing competitive advantages for the firms in the new 
international division of labour (Røvik, 1992, 1998). It was these global “in-
stitutional standards” which continuously found their way into the practical 
configuration of individual firm’s work organization as combined “solutions” 
of the external challenges.
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The empirical analyses will investigate how such organizational “solutions”, 
which from a theoretical perspective are expected to promote learning and 
product or service innovation, have found their way into Danish private sec-
tor firms as “institutional standards” over the nineties. The important ana-
lytical question is whether the combined “solutions” do in fact in a continu-
ous and significant way improve the chances of product innovation in the 
individual firm that adopts them. The aim of the analysis here is to identify 
the new organization forms which by means of their combined “solutions” 
facilitate learning and the creation, communication and use of knowledge in 
promoting innovative enterprise behaviour. An important point to bear in 
mind is that no standard solution or model exists of a “learning organization”. 
Quite the contrary, “learning organizations” are individually shaped organi-
zations, suited to and configured by the individual firm’s strategic situation 
and decisions. In shape and substance, they depend, on the one hand, on the 
external context and internal frames, and on the other hand on the evolving 
competences of the human resources.
As already stated, at meso level the local set of institutional elements is an 
important aspect of the internal relations of the innovation system. We have 
discussed the new organizational “solutions” as “value systems”, and com-
plementary to this we expect that innovative behaviour is strongly related 
to a firm’s embedded organizational competence. Embedded competence re-
lies on the ability and willingness of employees to learn continuously and to 
develop knowledge as a collective resource, as well as their authority to ap-
ply and introduce new knowledge and ideas in the integrative organization. 
In this perspective we must understand the importance of cooperation as 
an institutional element inside the individual firm, as well as between firms 
and customers. Theoretically, cooperation inside firms between employers 
and employees has been classified as indirect participation when referring to 
participation through local union representatives and institutions, and di-
rect participation or involvement when it takes place mainly through com-
municative and cooperative relations between management and employees 
(Hyman and Mason 1995). Involvement and participation are important 
standards in the institutional foundation of Danish firms (Nielsen 2004). 
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Thus, and together with the organisational elements, these standards form the 
structural and cultural framework for learning and knowledge production. 
Through the involvement and participation principles applied, it is possible 
to mobilize the necessary commitment among employees. This commitment 
is an essential precondition for continuous competence building, learning 
and knowledge production in a firm. It is a catalyst of the social capital of the 
firm. From this follows, then, the importance of analysing the employment 
system as a sub-system complementing the innovation system of enterprises, 
and of considering the human resources as the most important underlying 
element of the innovation system (Lundvall op.cit. 2006). 
1.4 employment in enterprises
Studying employment in enterprises usually implies focusing on the following 
core elements: recruitment, competence development, training, retaining and 
separation. Analytically, these elements can be approached from a strategic, a 
tactic or an operational angle. From an analytic point of view, what is of inte-
rest is not so much the elements in themselves and how each of them is hand-
led, but rather the general pattern emerging from the relations between the 
elements and the main principles governing this pattern. Such a pattern can 
give a general overview and establish a fundamental understanding of how it 
is ensured that the human resources are continuously in accordance with a 
firm’s quantitative and qualitative needs. Obviously, the systems approach is 
appropriate in such an analysis. Employment systems are defined as coherent, 
integrated and dynamic patterns of recruitment, competence development, 
training, integration and mobility. The dynamic patterns are expected to be 
determined by business strategy, organization of work processes and job rela-
tions inside the firm, and institutions related to employment. 
In a Danish context, when it comes to institutions related to employment 
in enterprises, the unemployment compensation system plays an important 
institutional role, together with the vocational training system. These systems 
establish the norms and rules governing labor market flexicurity (Kongshøj 
Madsen in Bredgaard and Larsen 2005), and they make it relatively easy for 
firms to adjust employment quantitatively and develop employment qualita-
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tively. These institutional elements of flexicurity  thus provide a very conve-
nient framework for enterprises to continuously develop and adjust employ-
ment. Obviously this is important in relation to the business cycle, but equally 
so in situations of structural changes in the economy. Generally, these insti-
tutional elements are important in order to avoid bottlenecks in an economy 
dominated by small and medium-sized firms, as is the case in Denmark.
In the same way, Danish industrial relations, as they have been developing 
for more than a century, are very accommodating for enterprises in situations 
of change and development. There is a long tradition for cooperation between 
employers and employees when it comes to implementation of new techno-
logy, vocational training and new ways of organizing work processes. This 
tradition of cooperation has influenced the management principles in many 
Danish firms, too. The principles are less authoritarian and management is 
more inclined to listen to and involve the employees or their representatives 
in decision-making than Anglo-American management. Thus the high labor 
market flexicurity and the long tradition of cooperation between employers 
and employees provide an institutional context for employee commitment 
and involvement which is in most cases strong enough to last in situations of 
change, restructuring and personnel adjustments in enterprises. It rests on a 
highly developed social capital and social cohesion (Lundvall 2002).
This is important in situations where the business strategy is based on pro-
duct innovation and the organization of work based on process flexibility and 
internal learning. In such situations, the focus is turned on employee qualifi-
cations and continuous competence development, situated in the job organi-
zation of the firm. It is the continuous development of knowledge, skills, in-
fluence and responsibility in relation to job assignments and context which is 
expected to be the governing normative principle in the employment system, 
in relation to flexible and learning organizations and product innovation busi-
ness strategies. Competence and learning becomes the governing principle in 
integrating the employment system with the needs of the firm’s innovation 
system. This means that job-situated demands of competence and continuous 
competence development is expected to be the principle determining also the 
selection of qualifications and the way employees are recruited to positions in 
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the firm. This principle relates to the training offered, as well as the pattern of 
integration and mobility.
In sum, the implication of this approach is that when we choose the em-
ployment system perspective, we approach personnel matters strategically 
and related to the organizational and institutional elements of the firm. This 
opens up for an empirical study of personnel strategies as behavioral patterns 
independent of “formulated” strategies. It also brings into focus relations be-
tween the characteristics of employees, types of jobs and organization of jobs 
in enterprises. Finally, it establishes a dynamic analytical relation between the 
internal labor market and the external labor market.
1.5 the integrAted system of innovAtion And employment 
Theoretical considerations about the relations between innovation and em-
ployment at the macro level date back to the classical economists Marx, 
Ricardo and later Schumpeter, and theoretical considerations still flourish 
(see Lundvall 2003). Product innovation and process innovation are consi-
dered as having very different employment effects. The immediate impact of 
product innovation on employment is positive, e.g. if a new business area or 
market is opened, prices lowered or extra profit gained. However, this again 
depends on the nature of the innovation. A radical innovation may for in-
stance create a new market, destroying old markets, and for a period of time 
the innovating firm may find itself in a monopoly situation concerning the 
pricing of the product. Even local innovations may move market shares from 
one area to another (Edquist et al. 2001). In this way, product innovation is 
related to what Schumpeter calls “creative destruction”. This means that in-
novation is related both to the creation of new jobs and the destruction of 
existing jobs. Besides, product innovations from one industry can be used as 
process innovation in another industry, which may counteract and compli-
cate the employment effect further. 
Generally speaking, process innovation has been related to negative em-
ployment effects. New technology increases productivity and substitutes capi-
tal for labor, which reduces employment at enterprise level. The labor saving 
effect of new technology was pointed out early by the classical economist 
22•Chapter 1
David Ricardo in his “Principles of Political Economy” (Lundvall 2003), and 
technological unemployment is a well-known term. On the other hand, there 
is no doubt that technological innovation is a main source of and has para-
mount influence on economic growth in the long run. This is mainly due 
to what has been called the compensation theory. The compensation theory 
relates back to Karl Marx. It points out certain compensation mechanisms in 
relation to the negative impacts of new technology on employment. Spiezia 
and Vivarelli (2000) mention six such compensation mechanisms:
-  Compensation via employment creation in the industries producing 
the new technology
-  Compensation via decreases in unit costs and prices, which leads to 
increase in demand and employment
-  Compensation via extra profit, which is invested and generates new 
jobs
-  Compensation via the market mechanisms, which in situations of un-
employment decreases wages, resulting in increasing labor demand
-  Compensation when increases in productivity is followed by increases 
in wages, which from a Keynesian point of view increases effective 
demand and employment
-  Compensation via new products, when technical innovations give rise 
to new products and new markets.
An empirical analysis of the compensation mechanism effects in four OECD 
countries (Simonetti, Tailor and Vivarelli 2000) shows that compensation via 
increases in wages followed by increased productivity is significant in all the 
countries. Compensation via decreasing wages shows significance only when 
the labor market mechanism is efficient. Compensation via decreased unit 
costs and prices works only partially, and compensation via new machinery 
shows only modest significance. Compensation via new capital investments is 
significant in only one of the cases.
In the present “knowledge economy”, ICT has an important innovative 
role as the “leading technology”. This approach to economic development 
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has already been presented and discussed above. Spiezia and Vivarelli (op. 
cit. 2000) state that ICT has achieved faster diffusion and higher pervasive-
ness than previous leading technologies. It is certainly true that ICT can be 
implemented in a multitude of functions and phases of the business process. 
ICT has been accused of creating jobless growth, but it is also true that ICT 
has often boosted growth in employment and economic activity, especially in 
the business services sector. In that case, ICT compensation via new products 
also means compensation via new services. 
One of the problems with economic analysis of the relationship between in-
novation and employment is that the relation is considered mainly in quanti-
tative terms at the macro level, and the measures used tend to be rather crude. 
It is a fact that ICT has strong rationalization and labor saving functions; 
but recently ICT has developed other important functions such as furthering 
internal or external information and communication, which have no direct 
labor saving effects. We have already mentioned Solow’s socalled productivity 
paradox related to ICT. The solution to the productivity paradox seems to 
have been development of new management and organization forms related 
to the ICT innovation in enterprises (Velfærds-kommisionen 1995). Such a 
solution is in harmony with Chris Freeman’s techno-economic approach to 
development. It demonstrates how important it is to analyze the innovation-
employment relation in a dynamic meso- and micro-level perspective focusing 
on the systemic aspects, as proposed in this context. Nominal differentiation 
of the innovation and employment concepts as well as the organizational and 
institutional aspects of the relations between the various dimensions of inno-
vation and employment at the enterprise level is of paramount importance in 
forming propositions on and investigating empirically how the relationship 
between innovation and employment actually work, to uncover the quanti-
tative and qualitative consequences of it. This means that the analysis must 
“descend” from the macro and start at the meso- and micro level, from where 
it can then be accumulated to consequences at the macro level and back to the 
meso- and micro level again (Lundvall op.cit. 2006). 
As for process innovation, this means that the focus must be on the ICT 
innovations of individual firms in the nineties, and that the growing im-
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portance of the information and communication functions should be taken 
into account when the employment effect of process innovation is consi-
dered at enterprise level. From this follows that any labor saving effects of 
ICT investments are expected to be overruled by the various employment 
compensation aspects active at the enterprise level. The proposition, which is 
to be considered in the empirical analysis, is that in the nineties ICT innova-
tion resulted, not in decreasing, but in increasing employment at enterprise 
level. It is, however, not only the quantitative net employment effects over 
time that are interesting when analyzing ICT innovation and employment. 
Gross flows of jobs and employees in and out of firms are interesting and 
important to consider analytically in relation to ICT innovation, too. We 
will therefore also focus on the levels of job turnover and labor turnover in 
firms, in relation to various patterns of ICT innovation in firms up through 
the nineties.
Another aspect of process innovation is organizational changes and new 
forms of work organization. As was the case with ICT, organizational change 
is not only synonymous with labor saving with a main focus on rationaliza-
tion. There are different kinds of organizational change, with different con-
sequences for employment. Edquist et. al. (2001) points out two types of 
organizational change: the labor saving and the capital saving. An example of 
labor saving organization change is “lean production systems”. An example of 
capital saving organization change is “just-in-time systems”. This distinction 
between labor and capital rationalization effects of organizational change is 
analytically important; however, we can identify another potential effect as 
well. 
This is the human and social capital enhancement effect of building new 
organizations which establish appropriate frames of learning and knowledge 
development. Such learning organizations must be expected to have positive 
effects on a firm’s product innovation. As mentioned above, product innova-
tion has positive effects on employment, and an important proposition is that 
learning organizations promote employment growth through realized ability 
of product innovation. This is a quantitative effect, but the expected qualita-
tive effects on the work processes and on employment profiles in the firms are 
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no less interesting, and just as important to analyze empirically in relation to 
the employment system perspective.
Consequently, the empirical analysis will focus on the demand for vari-
ous types of employees in firms which have developed learning organization, 
compared to firms which have not developed learning organization. We are 
going to analyze and compare developments and changes in the recruitment 
of employees in relation to education, gender and age over the decade. Re-
cruiting on the external labor market is one of the main channels of achieving 
and enhancing new knowledge for enterprises (Lundvall 2002). Another way 
to enhance human knowledge is by competence development within the firm 
and vocational training of employees. 
As the governing principle for integrating the innovation and employment 
systems of the learning organization, it is important to uncover the frames 
and the dimensions of competence building which take place inside the firms. 
We expect to find that the organizational frames and management principles 
are used actively and deliberately in the process of developing employee com-
petences. Further, we expect competence development to influence the level 
of job turnover and labor turnover of the firms. Development of firmspecific 
knowledge among employees is expected to reduce job turnover and employ-
ment turnover, because the firms need to retain the intangible knowledge 
developed among its employees as human capital. This tendency is expected 
to be strengthened by continuous vocational training activities, which com-
plement the competence development with elements of new knowledge, thus 
increasing the human capital in the firms. 
The need for human capital enhancement in the learning organizations is 
further expected to influence the personnel strategies of these firms. First of all, 
it is expected to influence the combination of flexibility measures applied by 
the firms. We are going to focus analytically on distinctions between internal 
and external flexibility in the different types of firms. Related to this distinc-
tion between internal and external flexibility and the use of the various meas-
ures, we will analyze empirically the core-peripheral pattern of employment 
relations inside firms, and observe how the pattern develops over the decade 
for various educational groups of employees in the different types of firms. An 
26•Chapter 1
interesting point is the integration and mobility of various employee groups. 
For exits and lay-offs, the empirical destinations of the employees over the 
ten-year period will be considered. In this way, the dynamic systems perspec-
tive of the relations between innovation, organization and employment will 
include the aspect of personnel politics and strategies of the individual firms 
in explaining the developments in the human side of the innovation system 
over the decade.
Chapter 2
The firms in focus and their context
As an introduction to the analysis of innovation and employment systems 
in Danish private sector firms, we are first going to “set the analytical scene” 
by giving a description of the structural location and characteristics of the 
firms. This description will provide an overview of how the panel firms are 
distributed by size and industry and by age, ownership and export share. The 
aim of the description is to characterize the conditions or “fields” that the 
firms operate in. These conditions or “fields” set the structural frames, and are 
expected to influence the behaviour of the firms, both in relation to innova-
tion and to employment relations. Most of the information on the structural 
characteristics is cross-section, collected in the 2001 survey, but some of it 
stems from register data. 
One characteristic of the Danish industrial structure is a large share of small 
enterprises and relatively few large firms. The design of this study ensures that 
most of the firms with less than 20 employees are excluded. However, due to 
high employee turnover and the business cycle, firms with less than 20 em-
ployees have in some cases been included in the study.
Firm size is considered an important structural factor. We thus expect size 
to be important in understanding differences in innovation behaviour, organi-
zational flexibility and the ability to adapt to changing external conditions.
Table 2.1 Size of employment in firms in late 2000
 Less than 50 50-99 100 + (N)
 employees employees employees
 54.3 15.3 30.4 516
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The size of a firm is determined by asking its management representative how 
many employees the firm had at the end of November 2000. Even with the 
design excluding firms with less than 20 employees, we get a distribution 
which is highly skewed. More than 50% of the firms in the panel have less 
than 50 employees. At the other end, 30% of the firms have 100 or more em-
ployees. The middle group with 50-99 employees is the smallest, embracing 
only 15% of the firms. Though the distribution is skewed in favour of the 
small firms, the opposite is the case when it comes to employment distribu-
tion. Here the big firms with 100 or more in total have the largest number of 
people employed and thus the largest employee coverage.
Table 2.2 Industry of the firms in late 2000
 Manu- Con- Trade Other Business (N)
 facturing struction  services services
 41.0 16.8 29.0 6.9 6.3 524
Industry is another important factor used to categorize the structural back-
ground of a firm. For many reasons, industrial belonging is expected to be 
the most important structural determinant of the behaviour and organization 
of firms. In relation to innovation forms and innovative behaviour, we can 
expect significant differences  between firms in manufacturing, construction 
and services. With its five main industries, the category distribution in table 
2.2 represents this perspective of  fundamental  structural differences. 
Manufacturing is the largest industry, including two fifths of the firms. 
It is an industry spanning many different sub-industries, such as food and 
beverages, iron and metal and pharmaceuticals. The construction industry is 
more homogenous, and the organization of work processes in this industry 
has long traditions which are fundamentally different from what is found in 
other industries. The service sector is rather heterogeneous, especially business 
services, which include both low-tech traditional services and high-tech 
information and communication services. Trade is the largest of the service 
industries with 29% of the firms. Business services is the smallest with 6%. 
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The small number of firms in business services may be due to the relative 
“newness” of major parts of this industry, with many firms founded in the 
nineties.
Table 2.3 Size of employment and industry of the firms in late 2000
  Manu- Con- Trade Other Business All firms
  facturing struction  services services
 Empl. < 50 30.3 73.9 70.5 72.2 62.5 54.3
 50-99 empl. 17.5 13.6 13.4 16.7 12.5 15.3
 100 + empl. 52.1 12.5 16.1 11.1 25.0 30.4
 (N) 211 88 149 36 32 516
Table 2.3 shows the size distribution of firms within each industry. It is evi-
dent, but also to be expected, that construction has the largest share of small 
firms. Many of them are probably sole proprietor craftsmen. Manufacturing, 
on the other hand, has the largest share of big firms. More than half of them 
have 100 or more employees. Business services, too, have a relatively high 
share of large firms, but also, as expected, a high share of small firms. This may 
be an indicator of the heterogeneity of this industry. Trade and other services 
show similar size distribution, however with a higher share of large firms in 
trade. In sum, the size distribution shows important differences among indu-
stries, which may influence their innovation and employment behavior.
Table 2.4 Year of establishment and industry of the firm 
  Manu- Con- Trade Other Business All
  facturing struction  services services firms
 Before 1960 49.8 35.4 39.3 28.6 9.1 40.3
 1960 - 1980 37.0 40.2 43.6 48.6 51.5 41.1
 After 1980 13.3 24.4 17.1 22.9 39.4 18.6
 (N) 211 82 140 35 33 501
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The distribution on year of establishment is interesting, first of all because 
it mirrors the growth patterns and industrial cycles since the early sixties. It 
gives some indication, too, of firm ecology and phases from start over matu-
rity towards decline (Hendry 1995). The table shows that among all firms, 
three fifths were established in 1960 or later. Not surprisingly, business servi-
ces has the largest share of firms established in 1980 and after. Manufacturing 
has the largest share, almost 50%, established before 1960. This is an indica-
tion of the industrial development from the sixties onward from manufactu-
ring towards service industries. Especially the period between 1960 and 1980 
represents a “boom” in establishment of firms in all the industries. 
In the period from 1980 onwards, foreign ownership became more and 
more common, and especially in the nineties many firms became owned by 
foreign multinational groups. In the tables below, the firms are distributed 
according to ownership. First in 1996 (table 2.5), and in table 2.6, in late 
2000.
Table 2.5 Ownership of the firms in 1996
 Part of a group Single firm Don’t know (N)
 40.9 58.7 0.4 521
In 1996, almost three fifths of the firms in the panel were single, privately 
owned firms, and two fifths were part of a group. Over a period of five years 
this structure has changed, so that by the end of 2000, only 45% of the firms 
in the panel were single, privately owned firms. 
Table 2.6 Ownership of the firms in late 2000
 Danish group Foreign group Single firm (N)
 34.0 20.6 45.4 520
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The share of firms owned by foreign groups was more than one fifth by the 
end of 2000, and Danish groups owned a little more than one third of the 
firms. The share of foreign-owned firms is one indicator of globalization and 
the growing internationalization of capital ownership. Of all employment in 
the firms, foreign group firms employ 27%, Danish group firms employ 52% 
and single, privately owned firms employ 21%. In the table below, the distri-
bution of ownership on industry is shown.
Table 2.7 Ownership and industry of the firm in late 2000
  Manu- Con- Trade Other  Business  All
  facturing struction  services services firms
 Danish group 44.4 29.9 22.0 41.7 24.2 34.0
 Foreign group 26.6 1.2 26.0 13.9 15.2 20.6
 Single firm 29.0 69.0 52.0 44.4 60.6 45.4
 (N) 214 87 150 36 33 520
Among manufacturing firms, we find the largest share owned by a foreign 
group. Trade, however, has a large proportion as well. It is interesting, and 
contrary to what might be expected, that business services has a proportion of 
foreign-owned firms smaller than average. Business services has, on the other 
hand, one of the largest proportions of privately owned single firms, i.e. not 
belonging to a group. The largest proportion of single firms is found in con-
struction. This industry has only a very small proportion of firms owned by 
foreign groups. Here, the ownership structure is approximately 30% Danish 
groups and 70% single firms. The most even distribution is found among 
manufacturing firms, but even here Danish groups own 44%, foreign groups 
own 27%, and 29% are single firms. Apart from construction, the impression 
from the table is that foreign groups are present and own a fair share of the 
firms in most industries.
Ownership is one indicator of the increasingly important global orientation 
and internationalization. Another important indicator is export as a share 
of turnover. The export share tells us to what extent the firms are oriented 
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towards the world market and the global economy. Among all panel firms, 
more than two thirds are on the world market, and almost two fifths have 
export shares of more than 10% of turnover.
Table 2.8 Export as share of turnover and size of employment in firm in late 
2000
  No export 0 – 10% More than 10% (N)
   of turnover of turnover
 Employees < 50 43.9 32.9 23.2 280
 50–99 employees 27.9 34.2 38.0 79
 100+ employees 11.5 22.4 66.0 156
 All firms 31.7 29.9 38.5 515
The export orientation is size dependent. In the group of firms with 100 or 
more employees, only 12% have no export, and 66% have an export share of 
more than 10% of turnover. In the group of firms with less than 50 employ-
ees, we find 44% of firms with no export and 23% with an export share of 
more than 10% of turnover, or less than half the share of what we find among 
the large firms.
Table 2.9 Export as share of turnover and industry of firm in late 2000
  No export 0 – 10%  More than 10% (N)
   of turnover of turnover
 Manufacturing 7.0 20.6 72.4 214
 Construction 79.6 20.5 0.0 88
 Trade 30.9 50.0 19.1 152
 Other services 50.0 22.2 27.8 36
 Business services 48.5 24.2 27.3 33
 All firms 31.7 29.5 38.8 523
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The table of export distribution by industry shows that almost all of the firms 
in manufacturing are world-market oriented. Only 7% have no export at all 
and 72% have an export share of more than 10% of turnover. Quite the op-
posite pattern we find in construction, where 80% of the firms have no export 
and no firm has an export share of more than 10% of turnover. Among trade 
firms 69% are export-oriented, but only a moderate number have export 
shares of more than 10% of turnover. Looking at other services and business 
services, it is interesting to note that even though this is within the service 
industry, more than 27% of the firms have export shares amounting to more 
than 10% of their turnover.
Also ownership obviously matters when it comes to world-market orienta-
tion. Among the firms owned by foreign groups, 60% have an export share 
of more than 10% of turnover, and only 12% have no export at all. The firms 
owned by Danish groups are also export-oriented, but to a lesser extent than 
the foreign-owned. 44% have an export share of more than 10% of turnover, 
and 27% have no export.
 
Table 2.10 Export as share of turnover and size of employment in firm in late 
2000
  No export 0 – 10% of More than 10% of (N)
   of turnover of turnover
 Danish group 27.3 29.0 43.8 176
 Foreign group  12.2 28.0 59.8 107
 Single firm 44.1 30.1 25.9 236
 All firms 31.8 29.3 38.9 519
It is interesting, though, that 56% of the single firms are on the export 
market. Export shares combined with group distribution prove that the panel 
firms to a large extent are oriented towards the world market and are thus 
part of the world economy. From this general description of the context 
of the panel firms, we will proceed in the next chapter to look into the 
system of innovation and its relations to the system of employment from an 
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enterprise perspective. We are going to start by studying product and service 
innovation. 
Chapter 3
Product innovation and  
employment developments
Launching new products or services on the market is the fundamental goal 
and the ultimate result of a firm’s innovative behaviour. Obviously, innova-
tions vary substantially between individual firms, depending on their condi-
tions and context. It may seem a daunting task to try to obtain a meaningful 
quantitative measure of product innovation and innovative behaviour based 
on empirical data including information collected from widely different firms, 
belonging to industries operating under very different conditions, using in-
dividually shaped production processes and producing products or services 
mostly incomparable. However, it is a common feature of innovation and 
innovative behaviour, as we understand the concept, that it is an expression 
of a learning process – a learning process and a knowledge production taking 
place within the firm, in the interplay between different functional groups 
and various decision levels, and not least in relation to actors in the firm’s 
environment. New products or services on the market are materializations of 
the firm’s collective and dynamic ability to learn and generate knowledge in 
the face of often turbulent and changing market conditions. It shows willing-
ness to mobilize internal and external resources and move along unknown 
paths towards more risky fields of business.
It is in this perspective that this chapter intends to set the focus, first on 
the 524 panel firms’ behaviour in relation to product innovation over the 
ten-year period in the nineties, and then relate this behaviour to employment 
developments in the firms. In the 1996 and the 2001 surveys, we asked the 
firms whether they had introduced new products or services on the market, 
excluding minor improvements of existing products, in a period of two years 
(1993-1995) and/or (1998-2000). 
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Table 3.1 Product or service innovation in 1993-95 and/or 1998-2000
 Frequency Per cent
Product or service innovation 1995+2000 157 32.1
Product or service innovation 1995/2000 166 34.0
No product or service innovation 166 34.0
Based on the responses in 1996 and in 2001 we have classified the firms in 
three groups, and the result is shown in table 3.1. One group of firms was 
product innovative both in the first period 1993-1995 and in the second 
period 1998-2000. This group of firms, embracing 32% of the firms, shows 
product innovation in two periods, and the probability of their continuous 
product innovation activities seems high. Another group of firms had been 
product innovative in the first period 1993-1995 or in the second period 
1998-2000. Being product innovative in only one of the two periods means 
lower probability of continuous product innovation. This group of one-time 
innovators includes 34% of the firms. The last group had neither been pro-
duct innovative in the period 1993-1995 nor in the period 1998-2000. This 
group, covering 32% of the firms, thus has the lowest probability of continu-
ous product innovation. These three groups of firms, almost equal in size, 
show very different innovation behaviour in the nineties. 
In addition to the varying intensity of product innovation behaviour over 
the period, the resulting innovations can be of varying radicalism. When we 
ask whether the firm has introduced new products or services on the market 
as a result of innovation processes in the firm, it is not necessarily new pro-
ducts or services in the sense “new to the market”. What matters in the way 
we define product innovation is that the product or service is new in relation 
to the production of the individual firm. This is a central point in our lear-
ning and knowledge production perspective on innovation. From this angle, 
it is obvious that a product or service innovation new to the individual firm’s 
production context is not necessarily a new product or service in the mar-
ket context. In order to uncover the various degrees of radical innovation in 
relation to the market context, we asked the firms both in 1996 and 2001 
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whether their innovations already existed on the national market or existed 
on the world market. By combining this information, we can explore deve-
lopments in the radicalism of innovations.
Table 3.2 Product or service innovation type in 1993-95 and 1998-2000
 Local National Radical (N)
 (98 – 00) (98 – 00) (98 – 00)
Local (93 – 95) 86.9 9.5 3.6 84
National (93 – 95) 31.6 42.1 26.3 19
Radical (93 – 95) 53.3 33.3 13.3 15
All (93 – 95) 73.7 17.8 8.5 118
Firms introducing product innovations already known on the national as well 
as the international market in the first period 1993-1995 can be termed “lo-
cal” innovators. If we focus on innovations in the period 1998-2000 for this 
group of firms, it is obvious that a large part of the firms are “local” innovators 
in the second period as well. Being a “local” innovator in 1993-1995 means a 
high probability of being a “local” innovator, and a low probability of being a 
“radical” innovator in 1998-2000. The next group of firms have introduced 
product innovations which are new on the national, although known on the 
international market. This group can be termed “national” innovators. The 
probability that this group of firms are “national” innovators in 1998-2000 
is also high, but what is more interesting, among all three groups the proba-
bility of being a “radical” innovator is the highest here. So, being a “national” 
innovator seems to be a good platform for jumping to the next step on the 
innovation ladder: “radical” product innovation.
On the highest step we find the group of firms which have produced inno-
vations new both on the national and the world market; they are the “radical” 
innovators. The group of “radical” innovators in 1993-1995 also had a high 
probability of being “radical” innovators in the next period. However, not as 
high as the “national” innovators. In fact, they are frequently “local” innova-
tors in the period after. Being a “radical” innovator in one period, then, does 
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not necessarily mean that the firm stays a “radical” innovator. However, the 
propensity for learning and experiences of knowledge development become 
part of the firm’s internal relations and organizational practice, and this is of 
course important.
In order to go deeper into the question of the relations between manage-
ment and employees, we have asked the employee representatives in 2001 
whether the management is open and sympathetic to new ideas on organiza-
tional changes brought forward by the employees, and how responsive em-
ployees are to the management concerning ideas for and implementation of 
product innovations.
Table 3.3 Management–employee relations concerning product or service innova-
tion in the firm  
 To a large Some Less Not (N)
 extent extent extent at all
Management is open and sympathetic 
to new ideas from employees 
concerning new products or services 35.1 50.0 12.8 2.0 148
Employees respond well to manage-
ment concerning implementation of 
product development projects 16.2 55.6 23.9 4.2 142
Employees respond well to manage-
ment concerning ideas for product 
development projects 14.1 57.8 24.7 3.5 142
Whether the management is open and sympathetic to new ideas from em-
ployees concerning new products and services is one indicator of dialog and 
support from the management for a learning culture among the employees 
in a firm. The response from the employee representatives to the first ques-
tion divides the firms into three main groups. One group of 35% of the firms 
where the management to a large  extent is open and sympathetic to new ide-
as from employees. They are the firms most open to learning dialogs. Another 
group of 50% of the firms where the management to some extent is open 
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and sympathetic to new ideas from employees, and finally the group of 15% 
where the management to a lesser extent or not at all is open and sympathetic 
to new ideas from employees. Admittedly, this first question is very general 
and rather abstract. When it comes to ideas and implementation of product 
development projects, as in the next two questions, the group most open to 
learning dialogs shrinks to less than half the size, and the group least open to 
learning dialogs grows considerably. But still, the group “to some extent” in 
between is the largest with more than 50% of the firms.
The propensity to innovate may vary according to the structural conditions 
of the firms. In the following, we are going to investigate variations in con-
tinuous product innovation in the nineties according to firms’ size, industry, 
ownership and export share.
Table 3.4 Product or service innovation in 1993-95 and/or 1998-2000 by size of 
employment in firm end-November 2000
 P/S innovation P/S innovation Not P/S (N)
 93-95  93-95 innovative
 and 98-00 or 98-00
Employees < 50 22.3 32.8 44.9 256
50-99 employees 28.6 42.9 28.6 77
100+ employees 52.0 29.7 18.2 148
All firms 32.4 33.5 34.1 481
The group of small firms, with less than 50 employees, is the largest, but also 
the group that shows the lowest propensity to innovate over the decade. 45% 
of the firms in this group have not been product innovative in either of the 
periods surveyed, and only half this proportion was product innovative in 
both 1993-1995 and 1998-2000. The group of firms with 50-99 employees 
also has a low propensity to be continuously product innovative in the de-
cade; however, in this group there is a remarkably high proportion which have 
been innovative in one of the two survey periods. This is interesting because it 
shows that the medium-sized group contains more innovators, but that lim-
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ited resources may hamper continuous initiatives. For medium-sized  firms it 
can be “risky business” to be innovative, because a larger share of the firm’s re-
sources is at stake in the innovation process than in big firms. This argument 
is also in harmony with our findings that the group of 100+ employee firms 
has the highest probability of being continuously innovative. More than half 
of these firms have been product innovative in 1993-1995 as well as in 1998-
2000. Thus the general pattern of product innovation related to firm size is 
that the smallest firms have the lowest propensity to innovate. The medium-
sized firms have the highest propensity to be “one-time” innovators in the 
decade, and the biggest firms are most likely to be continuous innovators.
Table 3.5 Product or service innovation in 1993-95 and/or 1998-2000 by indu-
stry of firm 2000
 P/S innovation P/S innovation Not P/ S (N)
 93-95 93-95 innovative
 and 98-00 or 98-00
Manufacturing 42.6 37.8 19.6 209
Construction 6.2 27.2 66.7 81
Trade 31.9 31.9 36.2 138
Other services 18.8 34.4 46.6 32
Business services 44.8 34.5 20.7 29
All firms 32.1 34.0 34.0 489
The firms in the manufacturing industry are the strong product innovators. 
43% of the manufacturing firms are continuous innovators, and 38% of the 
firms are one-time innovators over the decade. Only one fifth of the firms did 
not innovate in either of the periods. Among construction firms we find al-
most the opposite distribution. Only 6% are continuous innovators and two 
thirds of the firms do not innovate at all in either period. The construction 
industry is to a large degree protected from globalization and world market 
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competition,5 which may explain the low propensity to innovate. Trade has a 
pattern of product innovation close to the overall average for all firms, where-
as other services is below average on continuous innovators and above average 
concerning the group of firms with no innovations in the survey periods. It is, 
on the other hand, in business services we find the largest group of continu-
ous innovators and a below-average group with no innovations in the two 
periods. In sum, the distributions of product innovation on industry show 
that two industries stand out in relation to product innovators. It is manufac-
turing, with high proportions of continuous as well as one-time innovators, 
and business services, with a high proportion of continuous innovators. 
The age of a firm may influence the propensity to innovate, as we expect 
younger firms to be more innovative, mature firms to be less and old firms to 
be the least innovative.
Table 3.6 Product or service innovation in 1993-95 and/or 1998-2000 by estab-
lishment year of firm 
 P/S innovation P/S innovation Not P/S (N)
 93-95 93-95 innovative
 and 98-00 or 98-00
Before 1960  35.4 30.2 34.4 192
1960 – 1980 32.6 37.4 30.0 190
After 1980  28.2 36.5 35.3 85
All firms 33.0 34.3 32.8 467
This expectation would be well in line with the ecology theories of enter-
prises. However, table 3.6 proves the expectation wrong. The table shows that 
the oldest firms have the largest group of continuous innovators. The group 
established between 1960 and 1980 have the largest group of one-time in-
novators, and the youngest group of firms has the largest group of firms with 
no innovations in the survey periods. This could have something to do with 
transformation pressures, which could be most intensive in the oldest of the 
5 A new EU directive on service may change this situation.
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firms. Any interpretation of these findings should be cautious, though, be-
cause the difference between the groups is not very large.
Table 3.7 Product or service innovation in 1993-95 and/or 1998-2000 by 
ownership of firm 2000
 P/S innovation P/S innovation Not P/S (N)
 93-95 93-95 innovative
 and 98-00 or 98-00
Danish group 33.1 39.6 27.2 169
Foreign group  51.0 27.5 21.6 102
Single firm 22.2 32.9 44.9 216
All firms 32.0 34.1 33.9 487
An interesting dimension in relation to innovation behaviour is ownership of 
the firm. Table 3.7 shows that single firms have the largest group of firms with 
no product innovation in the periods surveyed. Danish group firms have the 
largest share of one-time innovators and foreign group firms have the largest 
proportion of firms with innovation in both the periods. This distribution 
may be an indication of the importance of economic resources or interna-
tional influence, and not least of the importance of the international or global 
dimension, on the propensity to innovate among firms.
 
Table 3.8 Product or service innovation in 1993-95 and/or 1998-2000 by share 
of export of turnover in 2000
 P/S innovation P/S innovation Not P/S (N)
 93-95 93-95 innovative
 and 98-00 or 98-00
No export 14.7 27.0 58.1 148
0 – 10% of turnover 32.2 36.3 31.5 146
More than 10% 45.4 37.1 17.5 194
of turnover
All firms 32.2 33.8 34.0 488
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Table 3.8 follows up and further supports the argument on the importance 
of the international or global dimension for a firm’s propensity to innovate. 
The table shows that among firms with an export share of more than 10% of 
turnover, 45% have performed product innovation in both periods, and 37% 
in either 1993-1995 or 1998-2000. In this group of firms operating on the 
world market, we find the smallest share of firms with no product innovation 
in the survey periods. In the group of firms with export shares from 0-10% of 
turnover, we find a slightly higher than average proportion of firms with in-
novations either in 1993-1995 or in 1998-2000. The group of firms with no 
export – home-market firms – has below average proportions of continuously 
innovative as well as one-time product innovative firms in the decade. 
Up till now, analyzing the firms’ propensity to innovate has shown that 
size matters. Obviously, bigger firms are more inclined to be continuous pro-
duct innovators. Among the various industries, manufacturing and business 
services are outstanding product innovators compared to the rest. Lastly, a 
global orientation, both on input and output, matters for the propensity for 
innovation. In the last section of this chapter we are going to investigate the 
relationship between propensity to innovate and employment developments 
in the firms. The firms will be classified according to whether they have been 
continuous innovators (P/S95+00), one-time innovators (P/S95/00), or not 
innovators (Not P/S) in the decade.
The table on the next page shows that the group of continuously innova-
ting firms (P/S 95+00) consists of large firms. They employ more than twice 
as many employees as the one-time innovators. If we observe the net employ-
ment trend for this group, given by the index values over the period, we can 
see a slight decline in the early years of the decade. After 1993 an increase in 
the index can be observed. However, this higher employment level decreases 
after 1997 and the final value of the index for this group is 101. The group 
of firms with product innovations either in 1993-1995 or in 1998-2000 (P/S 
95/00) generally has higher index values of employment. Even though the 
index value of 1993 is low, this group of firms ends up with the highest index 
value in 1999.
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Table 3.9 Employment in panel firms by product or service innovation in 1993-
95 and/or 1998-2000 (Index 1990 = 100)
 Emp.90 Emp.91 Emp.92 Emp.93 Emp.94 Emp.95 Emp.96 Emp.97 Emp.98 Emp.99
P/S 27992
95+00 = 100 98.6 97.2 97.5 105.3 109.6 105.3 108.3 102.5 101.1
P/S 12921
95/00 = 100 103.5 101.1 96.1 101.0 105.4 104.8 114.0 106.6 105.7
Not 8985
P/S in = 100 98.9 96.9 93.3 99.7 95.7 89.7 88.5 89.0 88.7
All 49898
firms = 100 100.0 98.1 96.4 103.2 106.0 102.3 106.2 101.1 100.1
It seems as if this group of firms has the strongest growth pattern of employ-
ment, compared both to the group of continuous innovators and the group 
with product innovation neither in 1993-1995 nor in 1998-2000. We could 
be dealing with a group of firms which are product innovative, but have lon-
ger product cycles. This might be one explanation of the difference related to 
the group with product innovation in both 1993-1995 and 1998-2000. The 
group of firms with no product innovation in the periods surveyed has the 
lowest index numbers of employment over the period, and a decline in the 
last part of the decade. Generally, the pattern of employment developments 
shows that firms which are product innovative in the decade increase their 
employment. Firms which do not innovate in the periods lose jobs. But even 
among firms in the groups with net employment growth, we may find some 
job losses. In the table on the next page, job creation and job destruction is 
shown for the different groups of firms. The calculation of job creation and 
job destruction is performed at enterprise level. The amount of jobs in the 
individual firm is summed up at the end of November and this sum is com-
pared to the sum of jobs in the same firm at the end of November the year 
after. If the sum of jobs after one year is larger, job creation has taken place. 
If the sum of jobs is smaller, we have job destruction. This calculation is per-
formed for each individual firm and then aggregated up to sums of job crea-
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tions and sums of job destruction for the various groups of firms. The rates 
of job creation and job destruction are then calculated by dividing the sums 
of jobs created and the sums of jobs destroyed by the sum of end-November 
employment at the beginning of each one-year period for the various groups 
of firms.
Table 3.10.1 Job creation and job destruction in panel firms in 1990-91 to 1993-
94 by product or service innovation in 1993-95 and/or 1998-2000
 Jobs 1990 – 91 Jobs 1991 – 92 Jobs 1992 – 93 Jobs 1993 – 94
 Created Destroyed Created Destroyed Created Destroyed Created Destroyed
PS 95+00 4.1 5.5 3.1 4.6 4.6 4.3 9.5 1.4
PS 95/00 7.6 4.1 4.9 7.2 3.9 8.8 9.4 4.3
No PS 7.4 8.5 5.5 7.6 6.2 9.9 12.0 5.1
All firms 5.6 5.6 4.0 5.8 4.7 6.5 9.9 2.8
Table 3.10.2 Job creation and job destruction in panel firms in 1994-95 to 1998-
99 by product or service innovation in 1993-95 and/or 1998-2000
 Jobs Jobs Jobs Jobs Jobs
 1994 – 95 1995 – 96 1996 – 97 1997 – 98 1998 – 99
 Created Destroy Created Destroy Created Destroy Created Destroy Created Destroy
PS 95+00 6.4 2.3 3.0 6.9 5.2 2.3 2.9 8.3 3.9 5.3
PS 95/00 7.7 3.3 4.4 5.1 12.3 3.5 4.6 11.1 4.8 5.6
No PS 8.5 12.5 3.9 10.2 5.2 6.6 5.9 5.3 6.1 6.4
All firms 7.1 4.3 3.5 7.0 7.1 3.3 3.8 8.6 4.5 5.6
In most of the period, the rate of job destruction is lowest for the group of 
firms with product innovations in 1993-1995 and in 1998-2000. The rate of 
job creation is comparatively low as well, and generally these firms have the 
lowest job turnover among the three groups. This may be due to a general 
propensity to retain employees because they represent firm-specific know-
ledge and learning competences in these firms. In this way, the employees 
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represent an important resource in the strategy of continuous innovation. The 
group of firms with product innovation in either 1993-1995 or 1998-2000 
has higher rates of job destruction than the group of firms with continuous 
innovation over most of the decade. The rates of job creation increase for the 
one-time innovators and are higher in the last part of the decade, from 1994-
1995 onwards, compared to the continuous innovators. The group of firms 
with no product innovation has the highest job turnover in the decade. The 
general pattern is that the most innovative firms have the lowest job turn-
over. Continuous innovation strategies may lead to the most balanced growth 
and to personnel strategies of retaining knowledge resources and learning 
competences, which these firms consider important. This may well have de-
pressed their job turnover in the decade. Another reason could be that the 
continuously innovating firms are larger, and large firms tend to have lower 
job turnover (Davis, Haltiwanger & Shuh 1994). In order to investigate this 
explanation, we will now compare job turnover in smaller firms.
Table 3.11.1 Job creation and job destruction in panel firms in 1990-91 to 1993-
94 with less than 50 employees by product or service innovation in 1993-95 and/
or 1998-2000
 Jobs 1990 – 91 Jobs 1991 – 92 Jobs 1992 – 93 Jobs 1993 – 94
 Created Destroyed Created Destroyed Created Destroyed Created Destroyed
PS 95+00 9.6 6.0 4.3 6.6 5.8 7.7 7.1 2.9
PS 95/00 6.6 6.1 8.4 6.9 6.4 6.4 11.5 5.1
No PS 9.4 7.2 6.6 8.2 10.8 7.8 10.7 3.7
All firms 8.6 6.6 6.6 7.5 8.4 7.4 10.2 3.9
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Table 3.11.2 Job creation and job destruction in panel firms in 1994-95 to 1998-
99 with less than 50 employees by product or service innovation in 1993-95 and/
or 1998-2000
 Jobs Jobs Jobs Jobs Jobs
 1994 – 95 1995 – 96 1996 – 97 1997 – 98 1998 – 99
 Created Destroy Created Destroy Created Destroy Created Destroy Created Destroy
PS 95+00 8.8 4.6 6.9 3.1 8.1 3.6 7.4 4.7 5.8 6.0
PS 95/00 9.2 4.1 5.3 9.3 7.8 5.6 6.1 6.1 5.0 7.5
Not PS 10.0 21.8 5.5 10.5 7.3 6.4 7.0 6.9 3.8 8.8
All firms 9.5 13.1 5.7 8.5 7.7 5.5 6.8 6.1 4.7 7.7
Compared to the overall figures for job creation and job destruction in table 
3.10, the figures for job creation and job destruction in firms with less than 
50 employees are higher. This was to be expected. Small firms tend to grow 
faster and sometimes decline faster than large firms. The difference between 
the three groups in table 3.11 is not all that marked. The average among 
all firms is 7.6 for job creation and 7.4 for job destruction. For the group 
of firms with product innovation in 1993-1995 as well as 1998-2000, the 
average for job creation is 7.1 and for job destruction 5.0. This makes an 
average job turnover of 12.1, which is moderate. The group of firms with no 
product innovation in the periods has an average job creation of 7.9, which 
is 0.8 points higher than the innovative firms. The average job destruction 
for the firms with no product innovations is 9.0, which is 4.0 higher than 
the rate of job destruction for the innovative firms. The average job turnover 
is here 16.9. This is 4.8 higher than the average job turnover of the con-
tinuously innovative firms. We are thus allowed, in other words, to hold on 
to the conclusion we stated above that product innovative firms have more 
moderate job turnover than firms without product innovation. Later in this 
book we will investigate in more depth the explanations concerning person-
nel strategies for retaining knowledge resources and learning competences in 
the firms. Before that, however, we are going to look into other elements of 
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the innovation system, empirically from the enterprise perspective. First we 
will focus on the ICT innovations of the firms.
3.1 ConCluding observAtions
The main results from this analysis of product innovation and employment 
developments are that:
-  The propensity to innovate varies a good deal among the panel firms. 
32% of them have a high probability of continuous product innova-
tion, 34% show product innovation in one of the two periods, where-
as 34% have no product innovations in either period.
-  Local innovators in the first period have a high probability of also be-
ing local innovators in the next period. Being a national innovator in 
the first period means a high probability of being a national, or radical, 
innovator in the next period. However, radical innovators in the first 
period are less likely to be radical innovators in the second period.
-  The smallest firms have the lowest propensity to innovate. The me-
dium-sized firms have the highest propensity to be “one-time” innova-
tors in the decade, and the biggest firms are most likely to be continu-
ous innovators.
-  Two industries stand out in relation to product innovation. It is manu-
facturing, with high proportions of continuous as well as one-time in-
novators, and business services, with a high proportion of continuous 
innovators.
-  Among foreign group firms, there is a large proportion with innova-
tion in both periods. Danish group firms have a large share of one-
time innovators; single firms have a large group of firms with no pro-
duct innovation in either of the periods surveyed.
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-  The firms that are product innovative in the decade increase their 
employment. The one-time innovators show the strongest growth pat-
tern. Employment among continuous innovators grows as well, but 
more moderately. Firms that do not innovate in the periods lose jobs 
in the decade.
-  The most innovative firms have the lowest job turnover. Continuous 
innovation strategies seem to imply the most balanced growth and 
personnel strategies of retaining knowledge resources and learning 
competences, which these firms consider important

Chapter 4
Process innovation:  
ICT and employment dynamics
A very important element of the innovation system, as it has been develo-
ping since the eighties, is ICT. We have already discussed the role of ICT as a 
leading technology in the knowledge economy, and the knowledge economy 
as a techno-economic paradigm. Since the mid-eighties, the use of ICT has 
increased dramatically in all aspects of business areas, and the functions of 
ICT have developed from a main emphasis on rationalization towards in-
ternal information and external communication. With shorter and shorter 
cycles, new “generations” of this technology create new possibilities for flexi-
bility, instant adjustments and longer-term opportunities in various business 
and production functions. This means that ICT innovation can be seen as a 
continuous phenomenon, almost in the same way as product innovation can 
be continuous. In fact ICT innovations are basically product innovations, 
but when implemented as new technology in the firms, they become process 
innovations. Adopting new information and communication technology, i.e. 
not just upgrading systems already in use, always means change in work pro-
cesses and communication inside the firm or in relation to the firm’s environ-
ment. In both the 1996 and the 2001 surveys we asked the firms whether 
they had introduced new information and communication technology in the 
periods of two years (1993-1995) and (1998-2000), excluding mere upgra-
dings of already existing systems.
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Table 4.1 ICT innovation in 1993-95 and 1998-2000
 Yes No Don’t know (N)
 (98 – 00) (98 – 00) (98 – 00)
Yes (93-95) 67.5 31.3 1.2 323
No (93-95) 41.4 56.9 1.7 174
Don’t know (93-95) 62.5 37.5 0.0 16
All (93-95) 58.5 40.2 1.4 513
Table 4.1 shows that among the group of firms introducing new ICT in the 
period 1993-1995, two thirds also introduced new ICT in the period 1998-
2000. This proportion should be compared with the group of firms which did 
not introduce new ICT in the period 1993-1995; of them only 41% invested 
in new ICT in the period 1998-2000. This is much below the average for all 
firms, and it is even below the “don’t know’s” in 1993-1995, where 63% in-
troduced new technology in 1998-2000. The group of firms introducing new 
ICT in 1993-1995 as well as in 1998-2000 has the highest probability of con-
tinuous cycles, and can be called the continuous ICT innovators. The group 
of firms introducing ICT either in 1993-1995 or in 1998-2000 is called the 
one-time ICT innovators, and the two ICT innovating groups will be com-
pared to the third group of non-ICT innovating firms in the analysis. First, 
we are going to investigate the empirical relation between product innovation 
and process innovation as ICT investments in the nineties.
Table 4.2 P/S Innovation and ICT Innovation
 ICT Innovation ICT Innovation No ICT
 95+00 95/00 Innovation
P/S Innovation 95+00 65.3 32.0 2.7
P/S Innovation 95/00 47.2 35.9 17.0
No P/S Innovation 20.9 38.0 41.1
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Among the group of firms product-innovative in 1993-1995 as well as 1998-
2000, almost two thirds introduced new ICT in both periods. Nearly one 
third introduced ICT in one of the periods, and only 3% of the firms did not 
introduce new ICT in either period. This indicates a strong relation between 
probability of continuous product innovation and probability of continuous 
process innovation through ICT. If we take the group of firms which were 
product innovative in either 1993-1995 or in 1998-2000, 47% are process 
innovative in both periods, and 36% are process innovative in one of the 
two periods. Among these firms, 17% did not introduce ICT in either of the 
periods. The last group with no product innovation in the periods surveyed 
has a rather low probability of process innovation, too. 41% of the firms were 
not ICT innovative in either period, 38% were innovative in one of the two 
periods, and 21% of the firms were ICT innovative in 1993-1995 as well as 
1998-2000. An obvious question following the exposed empirical relation-
ship between the two innovation forms concerns the driving forces behind 
a firm’s investment in ICT. We asked about the driving forces behind ICT 
investments in the firms for the period 1998-2000.
Theoretically, we have stated a proposition expecting developments in ICT 
purposes to shift from rationalization towards information and communica-
tion. This is in accordance with Zuboff (Zuboff 1985) and it seems to find 
support in the pattern of responses as to the driving forces behind ICT in-
novation. Among all firms, 43% mention “a more efficient exploitation of 
internal/external knowledge” and “faster communication with customers or 
subcontractors”. 40% mention “faster internal communication within the 
firm” and only 13% mention “shorter production time”, while 26% mention 
“labor cost reductions”.
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Table 4.3 Driving forces of ICT innovation in 1998-2000 (Per cent yes answers)
 Internal/  Customer/ Inter- Flexi- Conti- Shorter Labor
 external subcontrac- nal bility nuous  produc- cost
 know- tor commu- commu- in  develop- tion reduc-
 ledge nication nication product ment time tion
ICT 95+00 75.7 75.7 71.1 25.2 22.0 23.9 44.0
ICT 95/00 25.4 26.0 23.1 11.0 7.5 5.2 17.9
All firms 42.7 42.9 39.8 15.1 12.7 12.6 25.9
For the group of firms ICT innovative both in 1993-1995 and 1998-2000, 
the proportion answering “yes” to the first two “information and communi-
cation” driving forces is three fourths, and 71% for the third of these driving 
forces. However, the most interesting thing is that a third purpose seems to 
be emerging among the firms responding “greater flexibility of production” 
and “continuous development of products and services”. This purpose may 
be named “innovative” in the sense that it intends to strengthen and further 
the innovative behavior in the firm. Between 25% and 22% of the firms in 
the group of continuously innovative firms (ICT 95+00) mention these two 
driving forces. That is more than double of what we find among firms in the 
group of one-time ICT innovators. This seems to be evidence that the firms 
investing most frequently in ICT in the decade also develop new purposes 
related to the internal innovation system, even though the rationalization 
purpose is still significantly present among these firms.
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Table 4.4 ICT innovation in 1993-95 and/or 1998-2000 by size of employment 
in firm end-November 2000
 ICT innovation ICT innovation Not ICT (N)
 93-95 and 98-00 93-95 or 98-00 innovative 
Employment < 50 35.9 36.3 27.8 259
50-99 employees 46.1 36.8 17.1 76
100+ employees 58.5 33.3 8.2 147
All firms 44.4 35.5 20.1 482
Table 4.4 shows that the propensity for ICT innovation is size dependent. 
28% of the small firms with less than 50 employees did not innovate in either 
of the periods surveyed, compared to 17% of the medium-sized firms with 
50-99 employees, and 8% of the large firms with 100 or more employees. The 
big firms are very active indeed on the ICT innovation front. That size mat-
ters is obvious from the fact that a much higher proportion of the big firms 
are ICT innovative in 1993-1995 as well as in 1998-2000. Almost three fifths 
of the 100+ firms are continuously ICT innovative in the decade, and 46% 
of the medium-sized firms, compared to 36% of the small firms. If we look at 
the differences between the size groups concerning ICT innovation in either 
1993-1995 or in 1998-2000, they are only marginal.
Table 4.5 ICT innovation in 1993-95 and/or 1998-2000 by industry of firm in 
2000
 ICT innovation ICT innovation Not ICT (N)
 93-95 and 98-00 93-95 or 98-00 innovative
Manufacturing 52.0 35.0 13.0 200
Construction 26.5 30.1 43.4 83
Trade 39.4 43.0 17.6 142
Other services 45.7 31.4 22.9 35
Business services 66.7 20.0 13.3 30
All firms 44.5 35.3 20.2 490
56•Chapter 4
Of all the industries, it is business services firms which score highest on con-
tinuous ICT innovation in the nineties. Two thirds of the business services 
firms have invested in new ICT in 1993-1995 as well as in 1998-2000. This 
is a much higher proportion than the second-highest found, which is manu-
facturing firms with a proportion of 52%. It is interesting that business servi-
ces score low on one-time ICT innovation as well as on not being ICT in-
novative. The reason for the intensive ICT innovation in business services 
is probably that ICT process innovation is often a necessary prerequisite for 
the service innovations in this industry. Manufacturing also has a high pro-
portion of ICT innovation, but this is leveled out between continuous and 
one-time innovations. Together with business services, manufacturing has the 
lowest proportion of firms with no ICT innovation in the survey periods. 
The highest proportion of no ICT innovation is found among construction 
firms, where more than two fifths have no ICT innovation. Trade has a high 
frequency of one-time ICT innovators. Contrary to business services, they 
may not be as dependent on ICT innovation in their product or service in-
novation strategy.
Table 4.6 ICT innovation in 1993-95 and/or 1998-2000 by establishment year 
of firm 
 ICT innovation ICT innovation Not ICT (N)
 93-95 and 98-00 93-95 or 98-00 innovative
Before 1960 43.5 38.2 18.3 191
1960 – 1980 47.7 31.6 20.7 193
After 1980 44.7 35.3 20.0 85
All firms 45.4 35.0 19.6 469
It is interesting, and contrary to expectations, that there are only minor diffe-
rences between the groups of firms of various ages in relation to the frequency 
of ICT innovation. Firms established between 1960 and 1980 have a slightly 
higher proportion of continuous ICT innovators and a lower proportion of 
one-time ICT innovators. Firms established before 1960 have almost the same 
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pattern of ICT innovations as firms established after 1980. In other words, it 
is not possible to identify any “generation” effect on ICT innovation.
Table 4.7 ICT innovation in 1993-95 and/or 1998-2000 by ownership of firm 
in 2000
 ICT innovation ICT innovation Not ICT (N)
 93-95 and 98-00 93-95 or 98-00 innovative
Danish group 45.9 37.8 16.3 172
Foreign group  53.1 36.7 10.2 98
Single firm 39.5 32.6 28.0 218
All firms 44.5 35.3 20.3 488
Compared to age groups, ownership reveals a much more pronounced influ-
ence on ICT innovation. Single firms have a moderate proportion of continu-
ous ICT innovators and a below average proportion of one-time innovators 
in the two periods. Firms owned by foreign groups, on the other hand, have 
markedly higher proportions of continuous ICT innovators and also an above 
average share of one-time ICT innovative firms. Danish group firms are close 
to the average of continuously ICT innovative firms and well above average in 
relation to one-time ICT firms. It seems that the globalization dimension is 
important in relation to process innovation, just as it is in relation to product 
innovation. 
The importance of the globalization dimension is confirmed by the fact that 
firms with an export share of more than 10% of turnover have a proportion 
of 56% who are ICT innovative in 1993-1995 as well as in 1998-2000. The 
firms most export-oriented are a little less inclined to be one-time ICT inno-
vative, and they have the lowest proportion of not-ICT innovative firms.
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Table 4.8 Product or service innovation in 1993-95 and/or 1998-2000 by share 
of export of turnover in 2000
 ICT innovation ICT innovation Not ICT (N)
 93-95 and 98-00 93-95 or 98-00 innovative 
No export 33.3 32.7 34.0 156
0 – 10% of turnover 41.8 41.1 17.1 146
More than 10% of turnover 55.6 33.2 11.2 187
All firms 44.4 35.4 20.3 489
Firms with export shares less than 10% of turnover are a little below average 
of the continuously ICT innovative, and somewhat above average of the one-
time ICT innovative. No-export firms have a high proportion of not-ICT 
innovative firms. They are far below the average of continuously innovative 
firms and slightly below average of the one-time ICT innovative firms. This 
general pattern could be said to support the proposition that the function of 
ICT has developed from rationalization towards internal information and 
external communication. It may also give support to the proposition that 
ICT has developed important functions related to innovation. Next, we are 
going to investigate the extent to which the rationalization and labor cost re-
duction functions overrule the information, innovation and communication 
functions.
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Table 4.9 Employment in panel firms by ICT innovation in 1993-95 and/or 
1998-2000 (Index 1990 = 100)
 Emp.90 Emp.91 Emp.92 Emp.93 Emp.94 Emp.95 Emp.96 Emp.97 Emp.98 Emp.99
ICT 29664
95+00 = 100 100.6 98.5 97.1 104.3 108.5 103.7 106.0 102.1 102.3
ICT 15774
95/00 = 100 99.4 96.1 91.6 96.2 98.9 97.5 107.0 99.3 96.6
Not 4137
ICT = 100 95.9 100.3 101.2 110.9 101.1 102.2 95.2 94.9 94.1
All 49575
firms = 100 99.8 97.9 95.7 102.3 104.8 101.6 105.4 100.6 99.8
If we compare the group of firms which have innovated in both periods, 1993-
1995 as well as 1998-2000, with the group of firms which did not innovate in 
either period, it is obvious that the firms with a high probability of continu-
ous ICT innovations, i.e. having innovated in both periods, perform better 
on employment growth than the non-innovators. Both groups show a cycle 
peaking in the mid-nineties, but the continuous ICT innovators continue 
with index numbers above 100, and end up with the highest index number 
among the three groups. This means a job gain of 679 jobs over the decade. 
On the other hand, the group of firms with no ICT innovation loses 244 jobs 
in the period. The group of firms with either ICT innovation in 1993-1995 or 
in 1998-2000 loses 539 jobs in the decade. This is indeed a surprising result. 
Even though the group of continuous ICT innovators frequently mentioned 
“more efficient exploitation of internal/external knowledge”, “faster commu-
nication with customers or subcontractors” and “faster internal communica-
tion within the firm” as driving forces of their ICT innovation, almost one 
fourth mentioned “shorter production time”, while 44% mention “labor cost 
reductions” as driving forces. Nevertheless, the net employment development 
is positive, which means that the indirect compensation effect of strength-
ened competition does in fact dominate. Still, new technology and demands 
for qualifications may have influenced employee turnover. In the table below, 
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the rates of hiring and separations are shown for the three groups of firms. 
The hiring rate is calculated as the aggregated number of hirings for a year in 
each firm relative to the number of employees in the firm at the end of the 
year. The separation rate is calculated as the aggregated number of separations 
in each firm for a year relative to the number of employees in the firm at the 
beginning of the year.
Table 4.10.1 Hiring and separations in panel firms in 1990-91 to 1993-94 by 
ICT innovation in 1993-95 and/or 1998-2000
 1990 – 91 1991 – 92 1992 – 93 1993 – 94
 Hiring Separation Hiring Separation Hiring Separation Hiring Separation
IT 95+00 18.2 16.0 16.7 16.6 14.8 16.1 13.7 15.6
IT 95/00 21.7 19.1 18.5 19.1 16.2 21.3 16.3 18.9
Not ICT 29.2 24.0 19.0 21.5 24.2 22.6 20.8 22.8
All firms 20.2 17.7 17.4 17.8 16.1 18.3 15.1 17.2
Table 4.10.2 Hiring and separations in panel firms in 1994-95 to 1998-99 by 
product or service innovation in 1993-95 and/or 1998-2000
 1994 – 95 1995 – 96 1996 – 97 1997 – 98 1998 – 99
 Hiring Sepn. Hiring Sepn. Hiring Sepn. Hiring Sepn. Hiring Sepn.
IT 95+00 20.4 - 20.5 18.2 14.3 15.6 17.8 - 17.5 17.5
IT 95/00 21.9 - 21.1 20.3 17.4 17.6 26.5 - 18.8 18.0
Not ICT 31.9 - 27.8 24.0 26.4 27.1 22.2 - 22.5 21.2
All firms 21.8 - 21.3 19.3 16.2 17.1 20.9 - 18.3 18.0
Due to missing data the separation rates for 1994-95 and 1997-98 are not calculated and presented 
in the table.
ICT innovation in the nineties does not seem to have influenced the level of 
hiring and separation rates profoundly. The group of firms which innovated 
in 1993-1995 as well as 1998-2000 has an average hiring rate of 17.1 with a 
standard deviation (s.d.) of 2.48 and an average separation rate of 16.5, and 
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an s.d. of 0.99. This average separation rate is the lowest among all groups and 
the dispersion is small. The level of averages should be compared to the group 
of firms which did not innovate in either of the periods. This group of firms 
has an average hiring rate of 24.9 with an s.d. of 4.23, and an average separa-
tion rate of 23.3 and an s.d. of 1.99. Those are the highest turnover figures 
among the three groups of firms. The analysis first of all lends evidence to the 
conclusion that ICT innovation does not mean jobless growth, provided that 
the new technology sharpens and deploys the internal information and exter-
nal communication processes, which are of utmost importance for flexibility 
and instant response, as well as for product and service innovation.
4.1 ConCluding observAtions
New information and communication technology means changes in work 
processes inside the firm or in relation to the firm’s environment. The main 
results from the analysis of new ICT as process innovation are that:
-  Among the group of firms introducing new ICT in the period 1993-
1995, two thirds also introduced new ICT in the period 1998-2000. 
This group is called the continuous ICT innovators.
-  There is a strong relation between probability of continuous product 
innovation and probability of continuous process innovation through 
ICT.
-  Firms investing most frequently in ICT also give high priority to new 
purposes related to the internal innovation system, though the ratio-
nalization purpose is still significantly present.
-  Large firms are very active on the ICT innovation front. Almost three 
fifths of the 100+ firms are continuously ICT innovative in the de-
cade.
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-  Among industries, it is business services which score highest on con-
tinuous ICT innovation. Manufacturing is second highest with a score 
well below business services.
-  Firms owned by foreign groups and firms with an export share of 
more than 10% of turnover have a higher than average proportion of 
continuous ICT innovators.
-  High probability of continuous ICT innovations means better per-
formance on employment growth. The continuous ICT innovators 
gain 679 jobs over the decade, while the group of firms with no ICT 
innovation loses 244 jobs in the same period.
-  Continuous ICT innovation does not influence the level of hiring and 
separation rates profoundly. The continuous ICT innovator’s average 
separation rate is the lowest among all groups and the dispersion is 
small.
Chapter 5
Process innovation: Organizational 
change, employment and training
New information and communication technology has been an important 
element of process innovation, and thus of the innovation system in Danish 
firms. This technology has an impact on productivity, directly as well as indi-
rectly, in combination with organizational change. The importance of the so-
called total factor productivity (TFP) has been on the increase in the nineties. 
TFP represents new creative combinations of the productivity factors capital 
and labor. In this connection, organization of production processes is an im-
portant element. Many new organizational solutions and devices emerged 
in the eighties and nineties. Parallel to the technology wave, organizational 
concepts such as quality, empowerment, diversification and flexibility came 
to constitute global, so-called “institutional standards”: value systems related 
to areas of organization, offering ways of achieving competitive advantages 
in a turbulent and changing economic situation, with a new international 
division of labor etc. (Røvik 1992 & 1998). It was such global “institutional 
standards” which had to find their way, and often did, from external stan-
dards into operative dimensions in the practical configurations of individual 
work organizations all over the industrialized world. These considerations, 
which we discussed in relation to the innovation system in the first chapter, 
and not least their economic implications, are important reasons why empiri-
cal research into new organization forms gathered momentum worldwide in 
the nineties (OECD 2001).      
5.1 importAnt orgAnizAtionAl ChAnges in the nineties
In order to get an impression of the scope of organizational change in Dan-
ish firms  up through the nineties, we will start by investigating the empirical 
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pattern of important organizational changes implemented by the firms in the 
period 1993-1995 and/or 1998 - 2000.
Table 5.1 Important organizational change in 1993-95 and 1998-2000
 Yes (98 – 00) No (98 – 00) Don’t know (98-00) (N)
Yes (93 - 95) 67.2 31.4 1.5 274
No (93 - 95) 29.3 69.9 0.8 239
Don’t know (93 - 95) 20.0 80.0 0.0 5
All (93 – 95) 49.2 49.6 1.2 518
Table 5.1 shows that that the propensity to implement important organiza-
tional change in the period 1998-2000 among all firms in the panel is almost 
fifty-fifty. Among the firms having implemented important organizational 
change in the period 1993-1995, two thirds also performed important orga-
nizational change in the period 1998-2000. Recalling table 4.1, it is interes-
ting to note that we found almost exactly the same distribution for firms 
introducing new ICT in the two periods. On the other hand, the propensity 
of firms, which did not engage in organizational change in 1993-1995, to 
perform important organizational change in 1998-2000 is much lower than 
it was in relation to new ICT. In fact, less than 30% of the not-innovative 
firms in 1993-1995 are organizationally innovative in 1998-2000. Given that 
a firm was not organizational innovative in 1993-1995, the chance of confor-
mity is high. The firm stays in the same mode in the next period 1998-2000. 
However, we need to dig somewhat deeper into the question of organizational 
change and investigate the drivers behind the change processes. We asked the 
firms what the primary objective of the organizational change had been.
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Table 5.2 Driving forces behind important organizational change in 1993-95 
and/or 1998-2000 (Percent “to a large extent” answers)
 Effective- Coope- Surroun- P/S inno- Know- Qua-
 ness ration dings vation ledge lity
ORG 95+00 71.2 55.7 47.5 27.7 31.6 48.6
ORG 95/00 68.1 38.2 49.3 33.8 20.6 48.6
All firms 70.3 50.8 48.0 29.4 28.6 48.6
In table 5.2 the driving forces behind organizational change are compared be-
tween the group of firms which was organizationally innovative in 1993-1995 
as well as 1998-2000 (ORG95+00), and the group of firms which was organi-
zationally innovative in one or the other of the two periods (ORG95/00). The 
firms which have been continuously organizationally innovative in the two 
periods score higher on “effectiveness of daily work” (effectiveness), “coopera-
tion and coordination across the organization” (cooperation) and “ability con-
tinuously to strengthen and renew knowledge and know how” (knowledge). 
The difference between the two groups is largest in relation to “cooperation” 
and “knowledge”. It is obvious that for this group of firms, communication 
of useful knowledge is an important objective of organizational change, but 
“quality and customer service” (quality) is important, too. The firms which 
were organizationally innovative in either 1993-1995 or 1998-2000 score 
higher on “ability to adapt to more turbulent surroundings” (surroundings) 
and “ability to continuously develop new products or services” (P/S innova-
tion); however, the difference between the groups is not very marked. 
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Table 5.3 Correlation between the driving forces behind important organiza-
tional change in the periods 1993-95 and 1998-2000. 
 Effi- Co- Sur- P/S Know- Qua- Effi- Co- Sur- P/S Know-
 ciency opera- roun- inno- ledge lity ciency ope- roun- inno- ledge
  tion ding vation    ration ding vation
 00 00 00 00 00 00 95 95 95 95 95
Efficien
00 1.00 0.10 0.15* 0.06 0.03 0.17* 0.24* 0.01 0.08 0.08 0.07
Cooper
00 0.10 1.00 0.22* 0.23* 0.32* 0.26* 0.13 0.16* -0.03 0.08 0.05
Surroun
00 0.15* 0.22* 1.00 0.32* 0.30* 0.23* 0.14 0.11 0.18* 0.18* 0.06
P/Sinno
00 0.05 0.24* 0.32* 1.00 0.52* 0.27* 0.05 -0.00 0.10 0.17* -0.01
Knowl
00 0.03 0.32* 0.30* 0.52* 1.00 0.36* 0.04 -0.04 0.16* 0.20* 0.08
Quality
00 0.18* 0.26* 0.23* 0.27* 0.36* 1.00 0.19* 0.12 0.21* 0.08 0.04
Efficien
95 0.24* 0.13 0.14 0.05 -0.04 0.19* 1.00 0.38* 0.29* 0.18* 0.30*
Cooper
95 0.01 0.16* 0.11 -0.00 -0.04 0.12 0.38* 1.00 0.28* 0.13* 0.23*
Surroun
95 0.08 -0.03 0.18* 0.10 0.16* 0.21* 0.29* 0.28* 1.00 0.34* 0.35*
P/Sinno
95 0.08 0.08 0.18* 0.17* 0.20* 0.08 0.18* 0.13* 0.34* 1.00 0.51*
Knowl
95 0.07 0.05 0.06 -0.01 0.08 0.04 0.30* 0.23* 0.35* 0.51* 1.00
* Correlation coefficients significant on at least 0.05 level
 
Table 5.3 shows a correlation matrix covering the objectives of organizational 
change stated by the firms in 1993-1995 and the objectives stated by the 
same firms in 1998-2000. Most interesting are the correlations across the two 
periods. Among the objectives stated in 1993-1995, “ability to continuously 
develop new products or services” and “ability to adapt to more turbulent 
surroundings” correlate with many of the objectives, such as cooperation and 
knowledge building in 1993-1995 as well as 1998-2000. Among the objec-
tives stated in 1998-2000, it is “quality and customer service” together with 
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“ability continuously to strengthen and renew knowledge and know how” 
and “ability to adapt to more turbulent surroundings” which correlate with 
most other objectives across the periods. The correlation analysis is evidence 
of the importance attached to building new organizations in order to be able 
to adapt to the more turbulent surroundings. The internal and external adap-
tation is furthered by important measures, such as cooperation and coordina-
tion across the organization, the ability to continuously strengthen and renew 
knowledge and know-how, and quality as well as customer service. 
Table 5.4 Organizational change in 1993-95 and/or 1998-2000 by size of 
employment in firm end-November 2000
 Org. change Org. change No org. (N)
 93-95 and 98-00 93-95 or 98-00 change
Employment < 50 23.1 31.0 45.9 268
50-99 employees 42.3 24.4 33.3 78
100+ employees 55.6 34.6 9.8 153
All firms 36.1 31.1 32.9 499
First of all, table 5.4 shows that important organizational change is quite 
frequent among large firms. 90% of the firms with more than 100 employees 
have either performed organizational change in both the periods surveyed or 
in one of the two periods. 56% of the large firms have implemented organi-
zational change in both periods. Among the small firms, we find a very dif-
ferent pattern. 46% of these firms have not implemented any organizational 
change. Less than one third have performed organizational change either in 
1993-1995 or in 1998-2000, and less than one fourth of the firms imple-
mented organizational change in both periods. The medium-sized firms have 
a proportion of 42% which have performed organizational change in both 
1993-1995 and 1998-2000. This is closer to the proportion of the large firm 
than to the proportion of the small firms. But the medium-sized firms have a 
proportion of one-third which did not introduce any organizational change 
in either period surveyed. This proportion is closer to the small firms than 
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to the large firms. When we conclude that organizational change is mainly 
a large-firm phenomenon, it should be borne in mind that the probability 
of change must be expected to be higher in large firms. Large firms have a 
greater need for formal coordination and control; they are typically more or-
ganizationally sophisticated than smaller firms, and consequently their need 
for change must be greater.
Table 5.5 Organizational change in 1993-95 and/or 1998-2000 by industry of 
firm in 2000
 Org. change Org. change No org. (N)
 93-95 and 98-00 93-95 or 98-00 change
Manufacturing 49.5 30.3 20.2 208
Construction 17.2 28.7 54.0 87
Trade 32.2 30.8 37.0 146
Other services 26.5 23.5 50.0 34
Business services 31.3 46.9 21.9 32
All firms 36.3 30.8 32.9 507
The two industries with the highest frequency of organizational change are 
manufacturing and business services. Among manufacturing firms, 50% 
implemented organizational change both in 1993-1995 and in 1998-2000, 
whereas 20% did not introduce organizational change in the periods. In busi-
ness services, the frequency of organizational change in either 1993-1995 
or 1998-2000 is 47%, which is the highest among all, and the frequency of 
organizational change in both survey periods is 31% in this industry. Trade 
has a little less than one third of the firms with organizational change either 
in both or in one of the two periods, and 37% of the firms have no organi-
zational change. The lowest frequencies of organizational change are found 
among firms in other services and in construction. Other services have more 
than one fourth of the firms with organizational change in both periods, but 
50% firms with no change in either period. Construction has less than one 
fifth of the firms with change in both periods, and 54% with no organiza-
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tional change in either period. Generally, there is a high dispersion among the 
industries, with manufacturing at the front and construction the most static 
in relation to organizational change.
Table 5.6 Organizational change in 1993-95 and/or 1998-2000 by ownership 
of firm in 2000
 Org. change Org. change No org. (N)
 93-95 and 98-00 93-95 or 98-00 change
Danish group 39.6 33.7 26.6 169
Foreign group  63.2 23.6 13.2 106
Single firm 21.5 32.0 46.5 228
All firms 36.4 30.8 32.8 503
Table 5.6 shows that ownership is important in relation to organizational 
change. Firms owned by foreign groups have a very high proportion, 63%, 
which have implemented organizational change in both 1993-1995 and 
1998-2000. Among the foreign-owned firms, only 13% did not introduce 
organizational change in either of the periods surveyed. Firms owned by Da-
nish groups have a proportion of 40% introducing organizational change in 
both periods, and one third of the firms performing organizational change 
in one of the two periods. This is the highest one-time innovator rate among 
the three ownership groups. Single firms have the lowest rate of organiza-
tional change in both periods, and a slightly above average rate of change in 
either 1993-1995 or 1998-2000. This group of firms has a proportion of 47% 
which did not perform any organizational change in either of the periods.
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Table 5.7 Employment in panel firms by organizational change in 1993-95 and/
or 1998-2000 (Index 1990 = 100)
 Emp.90 Emp.91 Emp.92 Emp.93 Emp.94 Emp.95 Emp.96 Emp.97 Emp.98 Emp.99
ORG 33224
95+00 = 100 100.2 97.5 95.4 101.7 106.1 101.7 107.1 99.1 97.4
ORG 11632
95/00 = 100 98.7 96.1 94.5 102.8 100.7 99.0 99.1 101.4 98.2
Not 5666
ORGch = 100 98.8 100.8 99.3 106.7 111.5 110.8 114.2 114.0 115.6
All 50522
firms = 100 99.7 97.5 95.7 102.5 105.5 102.1 106.1 101.3 99.6
In table 5.7 the net employment developments are compared for the three 
groups of firms. Between the two groups having implemented important 
organizational change, we find a similar pattern, resulting in a lower net em-
ployment than the initial year. Surprisingly, the group of firms with organi-
zational change either in 1993-1995 or in 1998-2000 shows the most stable 
development, while the group of firms with organizational change in both 
periods, contrary to expectations, has more fluctuations in their employment 
trend than the former group. But the most important observation is that the 
group of firms with no organizational change in the two periods ends up with 
the highest net-employment at the end of the decade. It is thus evident that 
labor saving must be part of the efficiency objective of organizational change, 
when between 68% of the firms with important changes in one of the two 
periods and 71% of the firms with important changes in both periods state 
efficiency of the daily work as a primary objective of organizational change. 
Declining employment is the general trend for firms that have implemented 
important organizational change. An interesting question is whether we find 
the same trend for firms with different ownership. First the foreign-owned 
firms are presented in table 5.8 below.
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Table 5.8 Employment in foreign-group panel firms by organizational change in 
1993-95 and/or 1998-2000 (Index 1990 = 100)
 Emp.90 Emp.91 Emp.92 Emp.93 Emp.94 Emp.95 Emp.96 Emp.97 Emp.98 Emp.99
ORG 10566
95+00 = 100 100.8 96.2 95.4 100.3 103.2 101.8 102.7 101.3 100.2
ORG 2500
95/00 = 100 94.2 88.1 92.2 93.9 97.7 89.1 91.9 90.0 79.9
Not 603
ORGch = 100 103.2 88.2 81.6 81.1 92.4 95.4 93.0 85.1 90.4
As we saw before, firms owned by foreign groups had the highest proportion 
of firms with organizational change in both periods surveyed. Among these 
foreign-owned firms, we find a balanced employment development over the 
decade, ending up with almost the same number of employees as they started 
out with nine years before. A rather different trend we find among firms 
implementing organizational change in either 1993-1995 or in 1998-2000. 
Here the index shows a decline of 20 percent points, and it falls steeply the 
last year. The group of firms with no organizational change also has a decli-
ning employment trend, but only half the decline of what we observed for the 
firms with organizational change in one of the two periods. We can therefore 
establish the fact that, even though the foreign-owned firms frequently per-
form important organizational changes, they manage to maintain a balanced 
net employment development over the period.
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Table 5.9 Employment in Danish-group panel firms by organizational change in 
1993-95 and/or 1998-2000 (Index 1990 = 100)
 Emp.90 Emp.91 Emp.92 Emp.93 Emp.94 Emp.95 Emp.96 Emp.97 Emp.98 Emp.99
ORG 18572
95+00 = 100 100.4 97.9 95.9 103.2 108.1 100.3 103.7 94.9 91.9
ORG 5591
95/00 = 100 96.2 97.0 96.5 104.9 95.7 97.3 100.6 104.3 102.2
Not 2117
ORGch = 100 91.4 100.9 99.9 110.5 111.5 109.9 114.9 113.5 116.2
In table 5.9 showing the employment development of firms owned by Da-
nish groups we find a different pattern than that of foreign-owned firms. 
The group of firms with important organizational change in both 1993-1995 
and 1998-2000 shows a development with a slightly higher trend than their 
foreign-owned counterparts up to 1997. After 1997, the trend drops down 
to a level below the foreign-owned status quo. Contrary to this trend, the 
firms with organizational changes in either 1993-1995 or in 1998-2000 
have a much better employment development and end up with a net gain. 
The firms with no organizational change in either period have the most 
favourable employment development among the Danish-group firms. 
Table 5.10 on the next page shows the employment development in single 
firms. Among the group of single firms implementing important organiza-
tional change in 1993-1995 and 1998-2000, we find a positive employment 
development over the decade, with a net growth in employment of 15 per-
cent points. Among the firms with important organizational change in either 
1993-1995 or in 1998-2000, we also find a positive net development, but 
only half the size of what we found for the first group of firms. The last group, 
without organizational change, has the most favorable employment develop-
ment among the three groups.
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Table 5.10 Employment in single panel firms by organizational change in 1993-
95 and/or 1998-2000 (Index 1990 = 100)
 Emp.90 Emp.91 Emp.92 Emp.93 Emp.94 Emp.95 Emp.96 Emp.97 Emp.98 Emp.99
ORG 3972
95+00 = 100 97.9 98.4 92.4 97.5 103.8 107.0 133.3 110.8 114.5
ORG 3470
95/00 = 100 106.1 102.2 94.9 108.0 112.9 110.6 103.8 106.9 106.7
Not 2908
ORGch = 100 103.4 103.0 102.3 108.9 115.1 114.4 117.8 119.9 119.8
Generally speaking, organizational change seems to squeeze employment over 
time, but it is only in Danish groups we find a negative trend for firms imple-
menting organizational change in both periods and in foreign-owned firms 
implementing important organizational change in one of the periods sur-
veyed. Surprisingly, the foreign-owned firms have a balanced employment de-
velopment for the firms having performed important organizational changes 
in both periods, compared to the firms owned by Danish groups.
5.2 employee trAining relAted to orgAnizAtionAl ChAnge
Important organizational change means new processes of work and new tasks 
for employees, which in turn may require training. We asked the firms whet-
her the employees had received courses or training in relation to the organi-
zational changes implemented.
Table 5.11 Employee training in relation to organizational change in 1993-95 
and 1998-2000
 Yes No Don’t know (N)
 (98 – 00) (98 – 00) (98 – 00)
Yes (93 – 95) 71.5 26.8 1.6 123
No (93 - 95) 50.9 45.8 3.4 59
All (93 – 95) 64.8 33.0 2.2 182
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Among the firms which in 1993-1995 provided employee training in relation 
to organizational change, 72% also offered employee training in relation to 
organizational change in 1998-2000. The chances of firms without employee 
training in 1993-1995 offering training in 1998-2000 are lower; only 51% of 
these firms did so. We can thus observe that one group of firms is more likely 
to provide employee training in relation to organizational change than others, 
but even if training was not offered  in the first survey period, the chance that 
it was in the second period is just above fifty-fifty. 
Table 5.12 Employee training in relation to organizational changes in 1993-95 
and 1998-2000 by size of employment in firm end-November 2000
 Emp. training Emp. training No emp. (N)
 93-95 and 98-00 93-95 or 98-00 Training
Employment < 50 36.7 43.3 20.0 60
50-99 employees 43.8 37.5 18.8 32
100+ employees 61.0 29.3 9.8 82
All firms 49.4 35.6 14.9 174
Table 5.12 shows that among the large firms, with 100 or more employ-
ees, 90% provide employee training in relation to organizational change. The 
proportion for medium-sized and small firms is 80%. Evidently, the pro-
pensity to provide training is size dependent among these firms, which have 
implemented organizational change continuously. This also means that the 
larger firms are much more inclined to arrange training in relation to both 
organizational changes. 61% of these firms did so. Among the smaller firms, 
only 37% arranged employee training related to both organizational changes 
and the probability of employment training in only one of the two periods is 
much higher here.
 
75proCess InnovatIon: organIzatIonal Change, employment and traInIng•
Table 5.13 Employee training in relation to organizational change in 1993-95 
and 1998-2000 by industry of firm in 2000
 Emp. training Emp. training No emp. (N)
 93-95 and 98-00 93-95 or 98-00 Training
Manufacturing 52.0 33.3 14.7 102
Construction 35.7 42.9 21.4 14
Trade 51.1 35.6 13.3 45
Other services 28.6 57.1 14.3 7
Business services 50.0 30.0 20.0 10
All firms 49.4 35.4 15.2 178
Generally, a high proportion of manufacturing and trade firms provide em-
ployee training in relation to organizational change. Among the manufactu-
ring and trade firms a deliberate policy of training in relation to organiza-
tional change is indicated by the high proportion of employee training both 
in 1993-1995 and in 1998-2000. Trade has a little fewer firms with training 
in both periods. Business service has the second lowest proportion of firms 
with employee training. However, the proportion of firms with employee 
training related to both periods with organizational change almost mach the 
trade firms as well as the manufacturing firms. The lowest rate of training is 
found among construction firms and here the share of employment training 
related to one of the two organizational changes is relatively high.
Table 5.14 Employee training in relation to organizational change in 1993-95 
and 1998-2000 by ownership of firm in 2000
 Emp. training Emp. training No emp. (N)
 93-95 and 98-00 93-95 or 98-00 training
Danish group 44.1 39.7 16.2 68
Foreign group  56.3 29.7 14.1 64
Single firm 48.9 35.6 15.6 45
All firms 49.7 35.0 15.3 177
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It is among foreign-owned firms that we found the most balanced employ-
ment development in the decade, in the group of firms having implemented 
organizational change in both 1993-1995 and 1998-2000. Table 5.14 shows 
that it is also the foreign-owned firms which have the highest proportion of-
fering employee training in relation to change. Also single firms have a high 
proportion offering training, and the single firms showed a positive employ-
ment development as well. Employment training in relation to organizational 
change means investment in human resources. This investment may influ-
ence the employment trend, so that firms strive to maintain their investments 
in the human resources.
Table 5.15 Employment in panel firms by employee training in relation to organi-
zational change in 1993-95 and/or 1998-2000 (Index 1990 = 100)
 Emp.90 Emp.91 Emp.92 Emp.93 Emp.94 Emp.95 Emp.96 Emp.97 Emp.98 Emp.99
EPT 18389
95+00 = 100 101.8 100.0 98.5 104.0 107.0 102.5 110.5 103.4 103.8
EPT 12033
95/00 = 100 97.2 94.5 90.7 97.7 103.6 97.5 98.4 87.5 83.3
Not 2457
EPTch = 100 104.8 95.0 95.3 107.5 111.2 108.5 118.3 112.4 105.0
All 32879
firms = 100 100.4 97.6 95.4 101.9 106.1 101.1 106.7 98.2 96.4
Table 5.15 shows that firms with employment training related to both or-
ganizational changes have a balanced employment growth during the decade. 
This balanced growth offsets the labor saving effect of organizational change, 
and presumably it is an effect of an active HRD investment in employees. 
The firms providing employment training in both periods are typically more 
aware of the value of the learning, competence and knowledge which their 
employees accumulate. In the next chapter we are going to focus more di-
rectly on the development of organizations which promote learning. Such 
organizations are expected, on the one hand, to be more product-innovative, 
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and on the other hand to develop employment systems which promote com-
petence development.    
5.3 ConCluding observAtions
Complementary to ICT innovation, organizational change is of importance 
in order to realize the potentials of process innovation. The main results from 
the analysis of organizational change as process innovation are that:
-  Among the firms performing organizational change in the first period 
surveyed, two thirds also performed important organizational change 
in the last period 1998-2000.
-  For the firms which have been continuously organizationally innova-
tive, communication of useful knowledge is an important objective 
of organizational change, but quality and customer service are impor-
tant, too.
-  Across the periods surveyed, correlations between objectives of change 
give evidence of the priority attached to building new organizations 
adaptable to the more turbulent surroundings.
-  Organizational change is quite frequent among large firms. As many 
as 90% of the 100+ firms have either performed organizational change 
in both periods surveyed or in one of the two periods.
-  There is a high dispersion of organizational change among industries, 
with manufacturing at the front and construction as the most static.
-  In general, continuous organizational change seems to squeeze em-
ployment over time, but it is only in Danish groups that a negative 
trend is found. Foreign-owned firms have a balanced development 
and single firms have a positive employment development.
-  Among the 100+ firms, 90% provide employee training in connection 
with organizational change and 61% do it in relation to both organi-
zational changes.
-  Firms with employment training related to both organizational chan-
ges have a balanced employment growth during the decade. This  
balanced growth offsets the general labor saving effect of organiza-
tional change.
Chapter 6
Organizations as learning systems
Throughout the nineties, cooperation and coordination across the organi-
zation, communication of useful knowledge and quality improvement have 
been important drivers for organizational change in enterprises. That is one of 
the important lessons of chapter 5. These motives for organizational change 
seem to point in one main direction: that utility of knowledge and learning 
has become important for many firms. We have already stated that innova-
tion is an expression of a learning process taking place inside the firm. This 
learning process is facilitated and furthered by the interplay between different 
functional groups and the interaction of various decision levels, and not least 
by relations to actors in the firm’s environment – between users and produ-
cers. Cooperation, coordination and communication thus become the key 
issues for the learning processes in enterprises. 
In this chapter we will dig deeper into the anatomy of new organization forms 
promoting learning processes. The aim is to identify the characteristics of 
organizations as learning systems and test their impacts on innovation beha-
vior. The globalization of competition and changes in consumer demands up 
through the nineties have, as mentioned, promoted development of universal 
values of organizational  solutions, such as delegation of responsibility, decen-
tralized internal and external communication, learning organizations, quality 
management and competence building. Research and experts have developed 
and/or confirmed these organizational devices to be what has been called 
“institutional standards” (Røvik, A. 1992, 1998), presenting themselves to 
firms as solutions to their problems or challenges in a global and competi-
tive environment. In other words: the firms have been confronted with an 
array of organizational dimensions, which exist as specific value systems or 
“institutionalized standards” of problem solving. In the following we are go-
ing to investigate empirically how enterprises adopted these “institutional 
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standards” as organizational building blocks through the nineties; how they 
incorporated these new standards in the existing organization, and with what 
results. The answers will give us an understanding of the developments in the 
shape, content and effect of the new organizations as learning systems. This 
understanding is of theoretical interest as well as of empirical importance. 
6.1 orgAnizAtionAl dimensions of leArning
In both the 1996 and the 2001 surveys, the firms answered a number of 
questions concerning the organizational dimensions they had adopted. The 
organizational dimensions measured all, directly or indirectly, refer to classic 
and contemporary theories dealing with innovation in organizations: cross-
occupational work groups, integration of functions, broader delegation of 
responsibility and planned job rotation are empirical indicators referring to 
Moss Kanter’s theory of integrative organizations (Kanter 1983) and Burns 
& Stalker’s organic organizations (Burns & Stalker 1961). Quality circles and 
proposal collection systems are indicators of quality management (TQM) and 
knowledge management. Tailored educational systems and educational plan-
ning indicating human resources development and cooperation with external 
actors refer to Lundvall et al’s theory of innovation systems (Lundvall 1992). 
In the table below, the dimensions are classified in relation to the theoretical 
aspects they are indicators of.
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Figure 6.1 Theoretical aspects and organizational dimensions in the learning 
organization
Theoretical aspects Organizational dimensions
Organic and integrative  Cross-occupational working groups
organization Integration of functions
 Delegation of responsibility
 Planned job rotation
Quality management Quality circles/groups
 Systems for collection of employee proposals
HRD and compensation  Education activities tailored to the firm
 Long-term educational planning
 Performance-related pay 
External relations Closer cooperation with customers
 Closer cooperation with subcontractors
 Closer cooperation with knowledge institutions
In the following we are going to examine in which combinations and to what 
degree the firms have adopted the dimensions in figure 6.1. Furthermore we 
shall test the effect on innovation behavior of having adopted more than half 
of these dimensions. We are going to start the empirical investigation in the 
mid-nineties and follow up at the end of the decade. In order to examine 
whether the dimensions cover underlying or latent but more general variables, 
possibly in accordance with the above-mentioned theories, a factor analysis 
has been performed on the firms’ use of the organizational dimensions in the 
work processes, first in 1995 (1996 survey). Besides the theoretical interest in 
how enterprises combine the dimensions, it has been demonstrated in empi-
rical research that clusters of dimensions further innovation behavior and per-
formance in enterprises (Dyer & Reeves 1995, Huselid 1995, Huselid et.al. 
1996, Wood 1999, Osterman 2000, Lund Vinding 2000, Laursen 2001). 
Exploring clusters of dimensions should lead us forward in the analysis of the 
“anatomy” of learning organizations. The results of the factor analysis of the 
state of affairs as to the organizational dimensions in 1995 are shown in the 
table below. 
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Table 6.1 Factor analysis on organizational dimensions in the learning organi-
zation in 1995
 Factor 1: Factor 2: Factor 3:
 Organization, Human resource External
 quality and pay development relations
Cross-occupational 0.68 0.26 0.02
working groups
Quality circles/groups 0.67 0.24 -0.00
Integration of functions 0.67 0.03 0.11
Planned job rotation 0.62 0.15 0.00
Performance-related pay 0.59 0.03 0.11
Systems for collection 0.59 0.25 0.05
of employee proposals
Delegation of responsibility 0.50 0.01 0.16
Education activities 0.12 0.86 -0.01
tailored to the firm
Long-term educational 0.12 0.85 0.11
planning
Closer cooperation with 0.18 0.30 0.12
knowledge institutions
Closer cooperation with 0.06 0.08 0.83
subcontractors
Closer cooperation with 0.15 0.10 0.81
customers
The twelve empirical dimensions included in the analysis load on three fac-
tors, after a varimax rotation. The first factor, which embraces seven dimen-
sions concerning the internal organization and the pay system, is called 
“Organization, quality and pay”. The dimensions included are: ‘Cross- 
occupational working groups’, ‘Quality circles/groups’, ‘Integration of func-
tions’, ‘Planned job rotation’, ‘Performance-related pay’, ‘System for collec-
tion of employee proposals’, ‘Delegation of responsibility’. It is interesting to 
note that the dimensions of cooperation, empowerment and quality all have 
high loadings on this factor. Most important seem to be variables concerning 
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cross-functional integration and quality in the organization. The second fac-
tor includes the “Human development” dimensions: ‘Educational activities 
tailored to the firm’ and ‘Long-term educational planning’. High loadings of 
the two dimensions on the factor give evidence of long-term but individually 
shaped educational and training systems as the two sides of human deve-
lopment inside the firm. “External cooperation” is the common characteris-
tic of the third factor, which includes the two dimensions: ‘Closer coopera-
tion with subcontractors’ and ‘Closer cooperation with customers’. This is 
the important user-producer relation. Interestingly, ‘Closer cooperation with 
knowledge centers’ does not load on this factor. It is more connected to the 
“Human development” factor. The factors emerging from this analysis give 
the impression of an interesting and “theory-consistent” application pattern 
of the organizational dimensions adopted by the firms in 1995. 
The analytical question which follows from this first step is whether the fac-
tors or theoretical aspects, which complement each other empirically, increase 
the learning capability of the firms in such a way that the chances of P/S 
innovation increase. Fundamentally, the argument is that the more dimen-
sions the firm implement in its organization, the higher the awareness it shows 
about the importance of learning and knowledge development among the 
various actors in the firm. This view is also in accordance with the empirical 
findings on “clustering” mentioned above. Building on such arguments and 
empirical results, an additive index has been constructed applying the twelve 
dimensions which cover the theoretical aspects of importance. The empiri-
cal distribution of observations (firms) in the additive index of organization, 
quality, human development and external relations of firms in the mid-nine-
ties is shown in the table on the next page.
Empirically the index distribution shows that there is high variation among 
firms as to how many dimensions they have adopted. The distribution is 
slightly positively skewed and rather flat with short tails. If we classify the 
firms in two groups, according to the number of dimensions each firm had 
adopted in mid-nineties, built into their firm’s organization and “bundled” to 
facilitate the knowledge production, the result is a group of firms with lowly 
developed learning organization, using zero to five of the various dimensions, 
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and a group of firms with highly developed learning organization, having 
adopted six to twelve of the various dimensions. Besides the quantitative 
bundling effect, the aim of the classification is to catch the qualitative aspect 
of organizational sophistication in relation to building a learning context.
Table 6.2 Index of organization, quality, human development, compensation and 
external relations in 1995
 Index Frequency Per cent Cumulative per cent
 0 10 1.9 1.9
 1 16 3.1 5.0
 2 33 6.3 11.3
 3 43 8.2 19.5
 4 72 13.7 33.2
 5 55 10.5 43.7
 6 53 10.1 53.8
 7 52 9.9 63.7
 8 47 9.0 72.7
 9 59 11.3 84.0
 10 48 9.2 93.1
 11 26 5.0 98.1
 12 10 1.9 100.0
Applying many dimensions signals awareness of the aspects and channels of 
learning and knowledge development, and willingness to invest in and make 
practical use of different potentials. It indicates a culture of change and lear-
ning in the individual firm. In the table below results of this classification is 
shown. 
Table 6.3 Development of learning organizations (LO) in 1995
Highly developed LO (6 – 12 dimensions) Lowly developed LO (0 – 5 dimensions)
56.3 43.7
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By classifying the index distribution in two groups, we get one group hav-
ing adopted from six up to twelve of the dimensions, covering 56% of the 
firms, and another group having adopted up to six of the dimensions and 
comprising 44% of the firms. The two groups represent different orienta-
tions towards organizational development and learning, structurally as well 
as culturally. Analytically, the next step will be to test the importance of this 
different orientation towards learning, represented by high or low bundling 
of organizational dimensions in the firms in 1995. This importance of orien-
tation will be tested in relation to the odds of the firms having performed 
product or service (P/S) innovation. It is tested in a logistic model with lear-
ning organization as independent and P/S innovation as dependent variable. 
The results are shown in the table below.
Table 6.4 Logistic regression of learning organization development on P/S inno-
vation in 1995 (Odd ratio, 95% confidence interval, estimates, chi-square and 
P-value)
Variables Effect Lower 95% Higher 95% Estimate Chi-sq P-value
Dev 1 vs. 2 3.9 2.7 5.6 0.68 52.9 <.0001
Bundling many organizational dimensions obviously matters when it comes 
to the materialization of learning as product or service innovative behavior in 
a firm. Being in the category of highly developed firms increases the chances 
of P/S innovation four times compared to firms with less than half of the 
dimensions adopted. Thus the theoretical considerations and the empirical 
observations have proved the importance of developing the organization as to 
quality improvement, human resources and the firm’s external relations, if the 
production strategy aims at product or service innovation. This is the impor-
tant empirical result from the mid-nineties; but what happens if we observe 
exactly the same firms five years later? First, let us to take a look at how the 
firms tended to combine the dimensions in 2000 (2001 survey).
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Table 6.5 Factor analysis on organizational dimensions in the learning organiza-
tion in 2000
 Factor 1: Factor 2: Factor 3:
 Organization,  Human External
 quality resource relations
 and pay development
Cross-occupational 0.65 0.18 0.07
working groups
Systems for collection 0.64 0.01 0.09
of employee proposals
Delegation of responsibility 0.63 0.09 0.15
Quality circles/groups 0.62 0.08 0.01
Planned job rotation 0.52 -0.09 0.10
Integration of functions 0.45 0.07 0.04
Performance-related pay 0.43 0.15 0.09
Closer cooperation 0.29 0.19 0.16
with knowledge institution
Education activities tailored 0.10 0.87 0.00
to the firm
Long-term educational planning 0.13 0.86 0.11
Closer cooperation with customers 0.11 0.05 0.86
Closer cooperation with 0.17 0.07 0.83
subcontractors
The basic structure of factors emerging from the factor analysis has not changed 
after five years. Thus, the result of the analysis is still three factors embracing 
the same variables as in 1995. However, the loadings of the variables belong-
ing to the first factor “Organization, quality and pay” have changed. Still, 
cross-occupational  working groups has the highest loading on the factor, but 
systems for collection of employee proposals and delegation of responsibility 
have higher loadings on the factor in 2000. This could indicate that the im-
portance of employee influence has increased over the period. Planned job ro-
tation and performance-related pay also have higher loadings. The two other 
factors “Human resource development” and “External relations” are almost 
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identical with the 1995 analysis. This means that the combination and priori-
ties of user-producer relations and employee training have remained the same 
in the firms. The question is whether the pattern of bundling has remained 
the same as well.
Table 6.6 Index of organization, quality, human development, compensation and 
external relations in 2000
Index Frequency Per cent Cumulative per cent
 0 17 3.2 3.2
 1 22 4.2 7.4
 2 36 6.9 14.3
 3 46 8.8 23.1
 4 69 13.2 36.3
 5 60 11.5 47.7
 6 79 15.1 62.8
 7 60 11.5 74.2
 8 69 13.2 87.4
 9 30 5.7 93.1
 10 21 4.0 97.1
 11 12 2.3 99.4
 12 3 0.6 100.0
If the pattern of table 6.6 is compared to the pattern of table 6.2, it is evident 
that the firms have not increased the cumulative use of dimensions in the 
period. On the contrary, table 6.6 shows that the use has decreased, though 
only marginally. Higher proportions of firms are concentrated in the low end 
and in the middle of the index, just as lower proportions are concentrated in 
the higher end, compared to the pattern of 1995. This is interesting, and con-
trary to what could be expected. The factor analysis does not give any clues to 
understanding this development, and it means that the  classification of the 
index in lowly and highly developed learning organizations becomes slightly 
different in 2000, compared to the 1995 classification.
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Table 6.7 Development of learning organizations (LO) in 2000
Highly developed LO (6 – 12 dimensions) Lowly developed LO (0 – 5 dimensions)  
52.3 47.7
Table 6.7 shows that the group with highly developed learning organization 
has shrunk from 56% in 1995 to 52% in 2000. Even though the decrease 
is only 4 percent points, we would have expected an increasing trend in the 
propensity to adopt the dimensions of the learning organization, considering 
the importance of the dimensions in furthering product innovation. Instead, 
we must accept that some of the firms have abandoned the use of some di-
mensions in the last part of the nineties. The question is whether this has had 
any influence on their propensity to innovate. Cross-section data show that 
the proportion of firms introducing new products or services  in the period 
1993-1995 was 52%, while the proportion in the period 1998-2000 was 
45% (Nielsen 2004). 
Table 6.8 Logistic regression of learning organization development on P/S inno-
vation in 2000 (Odd ratio, 95% confidence interval, estimates, chi-square and 
P-value)
Variables Effect Lower 95% Higher 95% Estimate Chi-sq P-value
Dev 1 vs. 2 3.2 2.2 4.7 0.59 40.0 <.0001
Results from a logistic regression analysis are shown in table 6.8. Even though 
the estimate is still highly significant, the effect has shrunk from 3.9 in 1995 
to 3.2 in 2000. The declining effect is mainly caused by the marginal ten-
dency of the firms to abandon the dimensions of a learning organization. In 
this way, the results verify the theoretical arguments and the importance of 
the combination of dimensions in building a learning organization. Funda-
mentally, it is a verification of the importance of the learning perspective on 
organization for product innovation as the effect of learning in firms. The 
open question of course is why some of the firms have abandoned some of 
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the dimensions. Unfortunately, this question cannot be answered based on 
the questionnaire. 
6.2 leArning orgAnizAtions in the nineties
It is, however, important to proceed with the analysis of the implications of 
the highly developed learning organizations, both in relation to product in-
novation and in relation to employment. To do this, the firms which have 
maintained the adoption of 6-12 of the dimensions over the decade have 
been selected and compared to the firms which had adopted 6-12 dimen-
sions either in 1995 or in 2000, and to firms with lowly developed learning 
organization in both periods. This classification of the firms is shown in the 
table below.
Table 6.9 Learning organization (LO) development in 1995 and/or 2000
 Frequency Per cent
Highly dev. learning org. 1995+2000 (1) 190 36.3
Highly dev. learning org. 1995/2000 (2) 189 36.1
Not highly dev. learning org. (3)  145 27.7
Even though it could be demonstrated that some of the firms had aban-
doned some dimensions of the learning organization in the decade in focus, 
table 6.9 shows that over a third of the firms have maintained the dimen-
sions of the highly developed learning organization during the decade (1). 
A proportion almost as big had developed learning organizations in either 
1995 or in 2000 (2). This group is rather heterogeneous because it contains 
firms with declining as well as increasing development in relation to highly 
developed learning organizations. The last group consists of firms with less 
than 6 dimensions adopted in both periods (3). This group without highly 
developed learning organization is the smallest, which in fact goes to show 
that organizational development did become a widespread phenomenon in 
the nineties. The result of this classification is three groups of firms with dif-
ferent practices in relation to the dimensions of organizational learning over 
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the decade, which makes them appropriate for a causal analysis of effects on 
product innovation.
Table 6.10 Logistic regression of learning organization development on P/S 
innovation in 2000 (Odd ratio, 95% confidence interval, estimates, chi-square 
and P-value)
Variables Effect Lower 95% Higher 95% Estimate Chi-sq P-value
Dev 1 vs. 3 5.9 3.6 9.7 0.91 49.1 <.0001
Dev 2 vs. 3 2.3 1.4 3.7 -0.05 0.1 0.7257
In the logistic regression model shown in table 6.10, the group of firms 
without learning organization is used as baseline. Compared to this group of 
firms (3), the firms with highly developed learning organization throughout 
the decade (1) has almost six times as high a chance of product innovation 
(1 vs. 3). This effect is highly significant, and it shows how important it is for 
the propensity to innovate that the organizational framework of learning is 
maintained over time. Thus, the group of firms with either highly developed 
learning organization in 1995 or in 2000 does not show significant effect on 
product innovation, although the effect is positive. This model shows both the 
importance of the theoretically derived dimensions in configuring the lear- 
ning organization, and the importance of learning development over time. 
Table 6.11 P/S Innovation and learning organization development
 LO high 95+00 LO high 95/00 Not LO high
P/S Innovation 95+00 58.0 29.9 12.1
P/S Innovation 95/00 40.4 38.0 21.7
No P/S Innovation 16.9 36.1 47.0
Table 6.11 shows the importance of the highly developed learning organi-
zation in relation to product innovation from another angle. The firms are 
grouped after product innovation, and we compare the proportions of lear-
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ning organizations between these groups. Among the group of firms intro-
ducing new products or services in both 1993-1995 and 1998-2000, almost 
three fifths had highly developed learning organizations in both 1995 and 
2000. 30% had highly developed learning organizations in either 1995 or 
in 2000, and only 12% did not have learning organizations in the decade. 
Among the firms introducing new products or services in either 1993-1995 
or in 1998-2000, two fifths had highly developed learning organizations in 
both periods. Almost the same number of firms had learning organizations 
in either 1995 or 2000, and 22% did not develop learning organizations. 
Among the firms which did not introduce new products or services in the 
two periods, 17% had highly developed  learning organizations in 1995 and 
2000, and 47% did not have learning organizations in either of the periods. 
The result of this analysis is a confirmation of the linear causal relationship 
between development of learning organization and product innovation. 
Table 6.12 ICT Innovation and learning organization development
 LO high 95+00 LO high 95/00 Not LO high
ICT Innovation 95+00 51.8 36.2 11.9
ICT Innovation 95/00 32.4 38.7 28.9
No ICT Innovation 14.1 31.3 54.6
In the systems approach to innovation, the dimensions of new ICT and of 
organizational change together constitute process innovation in firms. It is 
the creative relationship between the two elements which is important for 
productivity growth in a learning environment. This creative relationship is, 
as mentioned, one of the important drivers of TFP (Total Factor Produc- 
tivity). The relationship between ICT innovation and development of lear-
ning organizations in firms is analyzed in table 6.12. We can observe a similar 
linear relationship between the two dimensions of process innovation as we 
observed for product innovation and development of learning organizations 
in table 6.11. This is evidence that new ICT is an important device in re-
lation to furthering the internal and external communication in firms and 
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in relation to the processes of product innovation as well. It also confirms 
empirically the importance of the relations between the various dimensions 
of the innovation system. In this connection, the employment perspective is 
interesting and important as well. Does labor saving and rationalization play 
the most important role in the development of learning organizations, or 
does human capital enhancement prevail?
Table 6.13 Employment in panel firms by learning organization development in 
1995 and/or 2000 (Index 1990 = 100)
 Emp.90 Emp.91 Emp.92 Emp.93 Emp.94 Emp.95 Emp.96 Emp.97 Emp.98 Emp.99
LO 35175
95+00 = 100 100.7 98.5 96.6 103.2 108.3 104.3 106.9 102.6 102.3
LO 12309
95/00 = 100 98.7 95.7 91.9 98.6 96.3 94.6 102.9 95.7 92.7
Not 4391
LO = 100 97.4 97.2 100.9 108.4 107.6 104.0 105.1 104.9 102.1
All 51875
firms = 100 99.9 97.7 95.8 102.6 105.4 102.0 105.8 101.1 100.0
Table 6.13 shows that the 190 firms with highly developed learning organi-
zation in 1995 and in 2000 have a positive employment trend, and end up 
with a slightly higher figure than the firms which did not develop learning 
organizations. On average, the firms with highly developed learning organi-
zations are the largest, which means that they create 794 jobs net in the de-
cade, while the firms with no learning organization are the smallest, which 
means they create only 94 jobs in the decade. Even though the firms with 
no learning organization are the smallest, they have the highest s.d. in the 
employment trend (3.9), compared to the firms with learning organization 
in both periods (3.6). The firms with learning organization either in 1995 
or in 2000 have a negative employment trend, and they lose 893 jobs in the 
period. These firms have below-average index figures throughout the decade. 
Employment peaks in 1997 with an index figure of 102.9, but after that peak 
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the decline in employment is marked. The development trends of the three 
different groups of firms show that the human capital enhancement factor is 
stronger than the labor saving factor in firms with highly developed learning 
organization in both 1995 and 2000. This means that moderate employ-
ment growth is related to highly developed learning organizations. In table 
14 below we are going to analyze possible implications for job turnover in the 
different groups of firms.
Table 6.14.1 Job creation and job destruction in panel firms in 1990-91 to 1993-
94 by learning organization development in 1993-95 and/or 1998-2000
 Jobs 1990 – 91 Jobs 1991 – 92 Jobs 1992 – 93 Jobs 1993 – 94
 Created Destroyed Created Destroyed Created Destroyed Created Destroyed
LO 95+00 5.6 4.9 3.6 5.8 3.7 5.7 9.7 2.7
LO 95/00 5.7 6.9 4.1 7.2 5.8 9.8 10.6 3.4
Not LO 6.2 8.8 7.3 7.5 9.8 6.1 10.8 3.3
All firms 5.7 5.7 4.0 6.3 4.7 6.7 10.0 2.9
Table 6.14.2 Job creation and job destruction in panel firms in 1994-95 to 1998-
99 by learning organization development in 1993-95 and/or 1998-2000
 Jobs Jobs Jobs Jobs Jobs
 1994 – 95 1995 – 96 1996 – 97 1997 – 98 1998 – 99
 Create Destroy Create Destroy Create Destroy Create Destroy Create Destroy
LO 95+00 6.9 1.9 3.1 6.9 5.1 2.6 3.3 7.3 4.4 4.7
LO 95/00 7.4 9.8 4.1 5.9 13.9 5.1 5.6 12.6 5.1 8.1
No LO 7.7 8.4 6.1 9.5 6.2 5.1 5.8 6.0 4.3 7.0
All firms 7.1 4.3 3.6 6.9 7.1 3.4 4.0 8.4 4.5 5.6
Among all firms, the job creation rate varies between 10% in 93-94 and 3.6% 
in 95-96, and the job destruction rate varies between 8.4 in 97-98 and 2.9 
in 93-94. Adding the rates of creation and destruction gives a measure of the 
annual job turnover for the group of firms. The firms with highly developed 
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learning organization in 1995 as well as in 2000 have below-average job crea-
tion and job destruction rates. This means that these firms have more mode-
rate job turnover rates than the other groups of firms. This is in harmony 
with considerations about the importance of human capital enhancement in 
such firms. Even though the turnover rates are moderate, more than 10% of 
the jobs are turned over each year. This opens up for changes in the personnel 
profile of the firms during the decade. In the next chapter we are going to ana-
lyze the propensity of the firms to recruit new competences or to retain the 
personnel profile over time. Fundamentally, in the short run it is a question of 
whether to use the market to recruit competences or develop the competences 
inside the firm. In the long run, it is the question of developing a personnel 
profile which supports the core competences and meets the strategic needs of 
the firms.    
6.3 ConCluding observAtions
The general view of innovation as learning processes makes it important to 
study the anatomy and effects of new organization forms promoting learning. 
The main results from the analysis of the organizational dimensions promo-
ting learning are that:
-  Theoretically, the organizational dimensions dealing with learning 
concern internal cooperation, coordination and transformation of 
knowledge, quality and continuous improvements, HRD and exter-
nal relations to customers etc.
-  Empirically, the analysis gives evidence of a “theory-consistent” ap-
plication pattern of the organizational dimensions adopted by the 
firms.
-  Adopting 6-12 of the organizational dimensions means awareness of 
the aspects of learning and knowledge development, and willingness 
to invest in the learning potentials of the firm. It means a highly de-
veloped learning organization.
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-  The group of firms with highly developed learning organization in-
creases their chances of product or service innovation significantly 
compared to firms with less than half of the organizational learning 
dimensions adopted.
-  Between 1995 and 2000 the firms decrease the cumulative use of 
learning dimensions. This means lower chances of product or service 
innovation. The empirical results verify the importance of combining 
the dimensions in building learning organizations.
-  Nevertheless, more than a third of the firms have maintained the 
adoption of 6-12 of the learning dimensions during the decade, and 
an almost equally large proportion developed learning organizations 
in either 1995 or in 2000.
-  The firms with highly developed learning organization throughout 
the  decade (6-12 of the learning dimensions adopted) have almost six 
times as  high a chance of product or service innovation, compared to 
firms with 0-5 of the dimensions adopted.
-  ICT innovations are an important element of the highly developed 
learning organizations, furthering the internal and external commu-
nication in relation to product and service innovation.
-  The firms with highly developed learning organization throughout the  
decade have a positive employment trend. This means that the human 
capital enhancement factor is stronger than the labor saving factor in 
firms with highly developed learning organization.
-  The highly developed learning organizations have below-average job 
creation and job destruction rates. Generally, these firms have more 




Learning organizations as stable phenomena over time are related to balanced 
employment growth and moderate job turnover. This is what the empirical 
findings show us and what we would expect based on theoretical and logical 
reasoning. A turbulent growth pattern might jeopardize the development of 
internal core competences and detailed knowledge related to the production, 
a development which is important in the experience-related learning process. 
On the other hand, we also expect qualifications demands to increase over 
time in a learning organization. Creativity and knowledge absorptive capacity 
are central resources in an organization striving for product or service innova-
tion. Skills and formal training are, needless to say, important as precondi-
tions, but what really matters is the ability to deploy qualifications in the job 
situation. This makes competence an important concept, especially when it 
relates to the qualities of social capital such as cooperation capacity and to 
communication skills internally between different functions, and externally 
towards various actors. What the learning organization requires is a triad of 
formal education, competence and social capital.
Besides this triad of qualifications, the ability of employees to continuously 
learn and supply new knowledge in the work process becomes an important 
resource in the learning organization. This may gradually change the demands, 
and bring into focus groups of employees who are trained in absorbing and 
making use of new knowledge. Complementary to the structure of dimen-
sions configuring the learning organization we have identified in chapter 6, 
there needs to be an active learning culture among the employees as human 
resources in the learning organization. The structure of organizational dimen-
sions and a learning culture are necessary conditions to bridge the system of 
innovation and the system of employment in the learning organization. This 
means that the demand for labor may gradually shift towards employees with 
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higher education who are trained in analytical skills and used to learning and 
acquiring knowledge continuously. That is what we expect, but we expect it 
to be a gradual process. The knowledge and competences of the skilled and 
unskilled employees as part of the core labor force are important as well, and 
enterprises may choose to develop a learning culture on the foundation of 
this. In this way the tacit knowledge is preserved in the firm and the core 
competences are developed continuously by internal means. 
Fundamentally, it is a question of internal development or external recruit-
ment of competences as the prevailing personnel strategy in enterprises. In 
this chapter we are going to deal thoroughly with external recruitment of 
competences in order to observe the developments in the nineties. In a later 
chapter, the internal development of competence and learning as a strategy 
will be investigated. It is important to note that the two strategies are not 
mutually exclusive. On the contrary, they are most often applied together in a 
systematic way. This is what the systems approach to employment in firms pre-
sumes logically, and what we expect to find empirically. But the weight put on 
internal development versus external recruitment in the individual personnel 
strategy is important. It determines whether the qualifications demands on 
employees in learning organizations lead to a “polarization” of labor, resulting 
in a marginal position of unskilled workers together with a colonization by 
the highly educated employees in the learning organizations; or whether the 
demands further a more balanced evolution of learning capabilities among all 
groups of employees.
7.1 externAl reCruitment of quAlifiCAtions
The analysis of external recruitment of qualifications will commence by ex-
ploring the developments in the hiring of highly educated, skilled and un-
skilled employees relative to all hiring in the firms. Related to the develop-
ment of the hiring pattern, we then investigate developments in personnel 
profiles in firms with different developments in learning organization and 
product innovation. Finally, the hiring and separation rates of the various 
types of firms will be studied.
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Table 7.1 Hiring of highly educated employees relative to all hiring in panel firms 
by learning organization development in 1995 and/or 2000
 H90-91 H91-92 H92-93 H93-94 H94-95 H95-96 H96-97 H97-98 H98-99 H99-00
LO
95+00 12.1 13.0 12.4 14.5 11.9 17.0 20.3 16.9 23.7 25.3
LO
95/00 8.9 10.8 9.3 13.8 10.8 13.9 15.3 9.3 18.7 19.4
Not
LO 6.0 3.8 6.1 9.8 7.0 10.0 8.6 8.2 11.6 10.3
All
firms 10.6 11.5 10.9 13.7 11.1 15.5 17.7 13.8 21.2 22.5
A change in educational codes between 1997 and 1998 causes a break and minor inaccuracy between 
1990-98 and 1998-00 figures.
Table 7.1 shows hiring of highly educated employees each year in the de-
cade relative to all hiring in the panel firms. The hiring of highly educated 
employees is grouped by development of learning organization. Among the 
firms with learning organization in 1995 as well as in 2000 we find the largest 
proportion of highly educated employees hired. At the beginning of the pe-
riod the proportion here is twice the proportion we find among firms without 
learning organization, and at the end of the period  it is two and half times 
the size. The firms with learning organization in either 1995 or 2000 have a 
development in hiring patterns between the two other groups of firms. The 
relative figures conceal large differences in absolute values. The 190 firms with 
continuous highly developed learning organization over the decade recruit 
809 highly educated employees in 1990-1991 and 1,532 in 1999-2000, com-
pared to 71 highly educated hired in the 145 firms without learning organi-
zation in 1990-1991 and 85 hired in 1999-2000.  The tendency of learning 
organizations to increase the proportion of highly educated employees rela-
tive to all hiring over the period is obvious.
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Table 7.2 Hiring of highly educated employees relative to all hiring in panel firms 
by product or service innovation in 1995 and/or 2000 
 H90-91 H91-92 H92-93 H93-94 H94-95 H95-96 H96-97 H97-98 H98-99 H99-00
PS
95+00 11.2 15.2 14.2 16.2 11.9 18.4 22.0 16.8 25.7 27.7
PS
95/00 12.3 10.7 8.7 14.5 11.6 14.4 17.2 12.1 20.8 22.0
Not
PS 7.8 4.9 6.4 7.5 8.5 9.0 8.1 7.6 11.8 11.1
All
firms 10.7 11.6 10.9 13.9 11.2 15.5 18.0 13.8 21.7 22.9
A change in educational codes between 1997 and 1998 causes a break and minor inaccuracy between 
1990-98 and 1998-00 figures.
In table 7.2 the hiring of highly educated employees is divided on firms with 
product or service innovation in 1993-95 and 1998-2000, or product and 
service innovation in either of the two periods, or no product innovation in 
the periods. Here the tendency of increasing recruitment of highly educated 
staff is even more pronounced. The group of firms which introduced new 
products or services in both periods shows a hiring proportion of 11% in 
1990-1991 and 28% in 1999-2000. The group of firms which did not intro-
duce new products or services also increases their proportion, but from 8% 
to 11%, which is in fact the start proportion of the continuous innovative 
firms. In absolute figures, the differences are even larger. The group of 157 
firms with product innovation in both periods recruits 548 highly educated 
employees in 1990-91 and 1,252 in 1999-2000. The group of 166 firms with 
product innovation in either of the two periods recruits 364 in 1990-91 and 
525 in 1999-2000, and the group of 166 firms with no product innovation 
in the periods recruits 174 in 1990-91 and 182 in 1999-2000. Generally, 
the de-cade saw an increase in demand for highly educated employees in all 
the types of firms. The difference lies in the proportions relative to all hiring 
and the absolute figures. The group of 190 firms with continuous  learning 
organization have increased their hiring of highly educated employees by 723 
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in the decade, and the group of 157 firms with product innovation in both 
periods have increased their hiring by 704 in the decade. 
Table 7.3 Hiring of skilled employees relative to all hiring in panel firms by lear-
ning organization development in 1995 and/or 2000
 H90-91 H91-92 H92-93 H93-94 H94-95 H95-96 H96-97 H97-98 H98-99 H99-00
LO
95+00 38.2 38.5 36.5 39.4 37.5 36.3 37.4 37.0 32.7 32.6
LO
95/00 35.9 36.9 34.5 35.3 39.0 35.4 37.2 27.7 33.9 36.0
Not
LO 40.4 44.1 41.7 41.2 42.0 40.1 45.1 42.9 42.1 44.5
All
firms 37.8 38.7 36.6 38.6 38.4 36.4 38.2 34.7 34.0 34.5
A change in educational codes between 1997 and 1998 causes a break and minor inaccuracy between 
1990-98 and 1998-00 figures.
Traditionally, skilled employees have played an important role as one of the 
main resources of industrial development. The trends in table 7.3 may give 
us an indication of how their role will develop in a learning or knowledge 
environment. Almost two fifths of the recruitments in 1990-91 among the 
firms with continuous learning  organization in the decade are skilled em-
ployees. This is equal to 2,563 individuals. This proportion remains rather 
constant up until 1997-98, when 2,443 skilled employees are recruited. The 
last two years the proportion drops 4 percent points. This tendency is even 
more pronounced among firms with product or service innovation in 1993-
95 and 1998-2000. The pattern is complementary to the increase in recruit-
ment of highly educated employees in the last two years among the same 
firms. Whether this trend with lower demand for skilled employees will last 
is, of course, difficult to say. Especially when considering the trend among 
the firms with learning organization in either 1995 or 2000. Here we find a 
constant proportion of skilled hiring, though with fluctuations around 36%, 
ranging from 39% to 28%. Among the firms with no learning organization, 
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the trend of skilled hiring is slightly upward. These firms had the highest 
proportion at the outset of the decade, and end up with a proportion of 45% 
skilled employees hired. The trends in firms with different product or service 
innovation behaviors are very similar to the trends among firms with different 
developments in learning organization. As mentioned, the firms with product 
innovation in both periods experience a decline in skilled hiring. Firms with 
product innovation in one of the two periods show a constant trend, and 
firms without product or service innovation in either period experience an 
increase in the demand for skilled employees.
Table 7.4 Hiring of unskilled employees relative to all hiring in panel firms by 
learning organization development in 1995 and/or 2000
 H90-91 H91-92 H92-93 H93-94 H94-95 H95-96 H96-97 H97-98 H98-99 H99-00
LO
95+00 46.9 45.8 48.4 43.5 47.5 43.7 42.3 46.1 43.5 42.0
LO
95/00 52.2 49.9 53.1 48.6 47.5 47.3 47.5 62.9 47.4 44.6
Not
LO 50.9 49.8 51.1 47.5 49.1 46.8 46.3 48.9 46.3 45.1
All
firms 48.7 47.3 49.9 45.4 47.7 44.9 44.1 51.5 44.8 42.9
A change in educational codes between 1997 and 1998 causes a break and minor inaccuracy between 
1990-98 and 1998-00 figures.
Parallel to the importance of hiring highly educated employees, it is interes-
ting and important to analyze the trend for hiring unskilled employees. Are 
there any sign of a polarization with declining trends of the hiring propor-
tions for unskilled employees? Table 7.4 shows a pattern where we find the 
lowest proportion of unskilled employee hiring in the decade among firms 
with continuous highly developed learning organization. The proportion is 
declining in the middle of the decade, but with oscillations throughout the 
period. The same pattern is found among the firms with learning organiza-
tion in either 1995 or in 2000. Among the firms with no learning organiza-
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tion we also find a declining trend for unskilled hiring. This is interesting, and 
it indicates a generally rising trend in the educational level of the labor force 
rather than a polarization between the highly educated and unskilled groups, 
leaving the latter group in a marginal position.
Table 7.5 Hiring of unskilled employees relative to all hiring in panel firms by 
product or service innovation in 1995 and/or 2000
 H90-91 H91-92 H92-93 H93-94 H94-95 H95-96 H96-97 H97-98 H98-99 H99-00
PS
95+00 49.2 44.0 48.3 43.2 50.2 43.0 41.2 47.3 44.2 41.1
PS
95/00 49.2 50.2 52.5 45.9 55.8 46.1 46.2 59.6 43.1 42.0
Not
PS 48.8 50.1 50.2 49.4 28.8 48.4 48.1 48.9 47.8 46.0
All
firms 49.1 47.3 50.0 45.3 47.3 44.8 44.0 51.7 44.5 42.3
A change in educational codes between 1997 and 1998 causes a break and minor inaccuracy between 
1990-98 and 1998-00 figures.
Table 7.5 shows hiring of unskilled employees among firms with different 
innovation behaviors. The trend of declining hiring proportions is more pro-
nounced here among the firms with product or service innovation in 1993-
1995 and 1998-2000. 2,414 unskilled employees were hired in 1990-91 by 
these firms, and 1,860 in 1999-2000. Even though the trend is declining, 
there are large oscillations throughout the decade. It may indicate that the 
unskilled employees have a more peripheral position on the firms’ internal 
labor market, a problem we are going to deal with in the following chapters. 
The firms with product or service innovation in one of the two periods show 
almost the same trend as the first-mentioned group. Firms with no innova-
tions on the market in the two periods have a more stable trend throughout 
the decade, except for 1994-95, which obviously must be due to a technical 
data problem. Generally, there is no indication of a sharp polarization in the 
hiring patterns for highly educated and unskilled employees in innovative and 
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learning firms. On the other hand, it is evident that a large and increasing 
number of highly educated people are recruited in firms with continuous 
learning – and innovative – organizations, and a declining number of un-
skilled but also skilled employees are recruited by the same firms. We will 
return to the question of a possible influence on the personnel profile of 
the firms in the decade, but first we are going to look at the recruitment of 
women and employees 50 years old or older. 
Table 7.6 Hiring of women relative to all hiring in panel firms by learning orga-
nization development in 1995 and/or 2000
 H90-91 H91-92 H92-93 H93-94 H94-95 H95-96 H96-97 H97-98 H98-99 H99-00
LO
95+00 34.2 31.7 35.2 35.4 33.8 34.3 33.7 35.4 35.5 37.5
LO
95/00 33.8 32.4 31.5 33.8 27.6 28.5 28.0 30.8 30.2 29.4
Not
LO 23.9 24.7 20.8 23.2 20.2 26.4 20.2 21.3 20.9 19.3
All
firms 33.0 31.2 32.5 33.3 30.8 32.1 30.7 32.7 32.6 33.9
The position of women on the labor market has often been characterized as seg-
regated or segmented, mainly to various parts of the public sector. This makes 
it interesting to explore the hiring pattern for women empirically in private 
sector firms. Table 7.6 shows us that the proportion of women hired in the 
decade is highest in firms with continuous highly developed learning organi-
zation. 34% of their hiring is female in 1990-91, and this proportion is rising 
throughout the decade. At the end of the decade, 38% of the hiring is female. 
The firms with learning organization in one of the two periods have a declining 
trend of hiring women, starting out with almost the same proportion as the 
continuous learning organizations. At the end of the decade, the proportion is 
4% percent points lower. Among the firms without learning organization we 
observe the lowest proportion of women hired. The proportion is more than 
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10 percent points lower than the proportion of firms with continuous lear- 
ning organization. Even so, the proportion is declining throughout the pe-
riod, and ends up with 19% women hired.
Table 7.7 Hiring of age 50+ employees relative to all hiring in panel firms by 
learning organization development in 1995 and/or 2000
 H90-91 H91-92 H92-93 H93-94 H94-95 H95-96 H96-97 H97-98 H98-99 H99-00
LO
95+00 7.3 7.1 6.7 7.9 5.6 7.0 7.2 7.3 7.7 8.5
LO
95/00 8.3 7.7 7.6 7.4 8.1 7.7 8.7 7.4 7.7 12.2
Not
LO 7.2 7.0 8.7 10.2 8.4 6.6 9.6 9.8 10.4 11.2
All
firms 7.5 7.2 7.1 8.1 6.5 7.1 7.9 7.6 8.2 9.7
Ever since the early nineties, the hiring of employees aged 50 and older has 
been debated from the point of view of whether employees in this age group 
are being discriminated against. Table 7.7 shows no sign of declining trends 
of hiring. On the contrary, there is a slightly increasing trend among all firms, 
and minor variations between the various groups of firms. Among the firms 
with continuous highly developed learning organization, we find a moderate 
hiring proportion, rising towards the end of the period. The firms with lear-
ning organization in either 1995 or in 2000 have the highest start propor-
tion, but follow the group of continuous learning organizations throughout 
the period and end up with the highest hiring proportion. The firms with no 
learning organization also experience rising proportions of hiring up through 
the decade. So generally speaking, learning organizations show no evidence of 
declining demand for older employees.
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Table 7.8 Hiring of age 50+ employees relative to all hiring in panel firms by 
product or service innovation in 1995 and/or 2000
 H90-91 H91-92 H92-93 H93-94 H94-95 H95-96 H96-97 H97-98 H98-99 H99-00
PS
95+00 6.1 5.8 7.4 7.4 4.6 6.6 7.4 7.4 6.7 7.8
PS
95/00 9.0 9.6 7.3 8.9 8.9 8.5 8.3 6.9 10.2 12.0
Not
PS 8.6 6.3 6.4 8.5 8.2 6.7 8.1 10.3 8.9 10.5
All
firms 7.5 7.1 7.2 8.0 6.4 7.1 7.8 7.7 8.1 9.5
Table 7.8 shows the hiring pattern for employees 50 years or older in groups 
of firms with different product or service innovation behaviors. Among the 
firms with product or service innovation in 1993-1995 and 1998-2000, we 
find the lowest proportion older employees hired. But the proportion is in-
creasing up through the decade, although only slightly and it stays well below 
the average. A more marked increase is found among the firms with product 
or service innovation in either 1993-1995 or in 1998-2000. The firms in this 
group have the highest proportion in 1990-91 as well, but in figures they have 
recruited 68 persons fewer than the first-mentioned group at the end of the 
decade. The firms with no product or service innovation also have a rising 
proportion, though very moderately.
7.2 developments in personnel profiles And dynAmiCs
In the analyses of the demand for formal qualifications we could observe 
increasing hiring proportions of highly educated employees and decreasing 
hiring proportions of unskilled employees. We are going to follow up on 
this by analyzing developments in internal personnel profiles for the various 
groups of firms. The table below shows the development in shares of highly 
educated, skilled and unskilled employees for firms with highly developed 
learning organization in 1995 and 2000.
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Table 7.9 Share of highly educated, skilled and unskilled employees in firms with 
learning organization development in 1995 and 2000 (LO95+00) (Percent 
vertical)
 Shr.90 Shr.91 Shr.92 Shr.93 Shr.94 Shr.95 Shr.96 Shr.97 Shr.98 Shr.99
Highly
Educat 14.6 14.9 15.6 16.3 16.1 17.1 17.8 17.9 21.6 22.5
Skilled
Empl. 42.1 43.3 43.4 43.9 43.5 43.1 42.8 42.7 39.8 39.9
Un-
skilled 43.3 41.8 41.0 39.8 40.4 39.8 39.4 39.4 38.6 37.7
All
Empl. 34,310 34,544 33,814 33,213 35,513 37,487 36,679 37,584 36,084 35,969
A change in educational codes between 1997 and 1998 causes a break and minor inaccuracy between 
1990-97 and 1998-99 figures.
Table 7.9 shows that among the three groups of employees in the firms with 
learning organization in both 1995 and 2000, the share of unskilled em-
ployees was highest in 1990 and lowest in 1999. In 1990, 14,848 unskilled 
workers were employed in these firms, and in 1999 13,548 were employed in 
the same firms. That is, 300 jobs for unskilled employees were lost over the 
period, or rather, converted to other types of jobs. Aggregated employment 
in the group of firms with continuous learning organization throughout the 
decade increased by 1,659 jobs. The jobs have been generated among highly 
educated employees: they gained 3,077 jobs in the decade. From a starting 
point of 5,006 jobs, the firms end up with 8,083 jobs for highly educated em-
ployees, which is an increase of 62% over the period. The increase is highest 
from 1994 to 1995 and again from 1997-1998. For the skilled employees the 
number is almost status quo in the continuous learning organizations, from 
14,456 jobs in 1990 to 14,338 jobs in 1999; however, their share drops from 
42.1 to 39.9 due to the increasing total sum of jobs in the highly developed 
learning organizations. The result of the development is that the highly edu-
cated employees have gained 3,077 jobs, the skilled employees have lost 118 
jobs, and the unskilled employees have lost 1,300 jobs over the decade. This 
10•Chapter 7
makes the term often used, “skills biased”, true as a characteristic of our group 
of firms with highly developed learning organization throughout the decade.
Table 7.10 Share of highly educated, skilled and unskilled employees in firms 
with learning organization development in 1995 or 2000 (LO95/00) (Percent 
vertical)
 Shr.90 Shr.91 Shr.92 Shr.93 Shr.94 Shr.95 Shr.96 Shr.97 Shr.98 Shr.99
Highly
Educat 10.4 11.1 11.5 12.8 12.8 13.7 14.3 13.7 17.7 18.3
Skilled
Empl. 43.7 44.8 45.0 45.8 46.1 46.8 46.1 43.2 44.2 44.2
Un-
skilled 45.9 44.1 43.5 41.3 41.2 39.5 39.6 43.1 38.0 37.5
All
Empl. 11,997 11,887 11,524 11,072 11,882 11,615 11,625 12,650 11,768 11,416
A change in educational codes between 1997 and 1998 causes a break and minor inaccuracy between 
1990-97 and 1998-99 figures.
The group of firms with learning organization in either 1995 or in 2000 
shows a development in their personnel profile during the decade very simi-
lar to what we saw for the continuous learning organizations. The share of 
highly educated employees is lower in 1990 compared to the continuous 
highly developed learning organizations in table 7.9. In numbers, we find 
only one fourth of the size of jobs for highly educated employees in firms 
with learning organizations in either 1995 or 2000. The number of jobs 
for highly educated employees increases from 1,244 to 2,090, which is a 
development parallel to the continuous learning organizations. The skilled 
employees lose 195 jobs over the decade, even though their share of employ-
ment increases marginally. This means that the group of skilled employees 
has proved more robust in relation to the total job loss of 581 experienced 
by these firms in the decade. The job losers are the unskilled employees, 
who have lost 1,234 jobs from the start to the end of the decade. This job 
loss is caused by the general decrease in jobs in the firms. Unskilled jobs are 
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frequently used as a numerical regulator, which is clearly observable in the 
increase 1996-1997 and the decrease the following year 1997-1998 as well. 
We will come back to this issue later when we study the personnel turnover 
rates of the three employee groups.  
Table 7.11 Share of highly educated, skilled and unskilled employees in firms with 
no learning organization development (Not LO) (Percent vertical)
 Shr.90 Shr.91 Shr.92 Shr.93 Shr.94 Shr.95 Shr.96 Hir.97 Hir.98 Hir.99
Highly
Educat 6.4 6.2 6.8 8.3 8.2 9.1 8.7 8.7 11.2 10.7
Skilled
Empl. 47.2 48.1 48.2 48.6 48.4 49.4 49.8 50.6 49.3 50.1
Un-
skilled 46.4 45.7 44.9 43.1 43.4 41.5 41.5 40.7 39.5 39.2
All
Empl. 4,271 4,167 4,180 4,318 4,660 4,617 4,535 4,589 4,594 4,485
A change in educational codes between 1997 and 1998 causes a break and minor inaccuracy between 
1990-97 and 1998-99 figures.
The group of firms with no learning organization in the decade has the low-
est share of highly educated employees. This share is less than half the share 
found among firms with continuous learning organization. The share increa- 
ses to a level equal to the initial level found among firms with learning organi-
zation either in 1995 or in 2000. This means that the job development for 
highly educated employees is positive in the group of firms with no learning 
organization in the period. But the level from which the growth takes off is 
much lower than in the other two groups of firms; and in absolute terms it 
amounts to a gain of 205 jobs. The skilled employees also gain jobs in this 
group of firms; they gain 231 jobs, which is more than the highly educated 
employees. The unskilled employees, on the other hand, lose 222 jobs, i.e. 
almost equal to the number the skilled employees win. This may be a sign of 
a parallel upgrading of jobs from unskilled to skilled jobs. Besides shortterm 
numerical regulation, the unskilled jobs are lost by skills upgrading of jobs. 
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This means double pressure on unskilled jobs, which may be found in all 
groups of firms.  
Table 7.12.1 Hiring and separation rates for highly educated employees in panel 
firms in 1990-91 to 1993-94 by development of learning organization in 1993-
95 and/or 1998-2000
 1990 – 91 1991 – 92 1992 – 93 1993 – 94
 Hiring Separation Hiring Separation Hiring Separation Hiring Separation
LO 95+00 15.7 14.1 14.2 12.9 11.5 12.2 12.6 13.7
LO 95/00 19.4 16.2 18.6 16.8 13.6 15.5 18.9 17.2
Not LO 27.4 21.1 12.2 15.4 15.6 14.3 28.7 20.0
All firms 16.8 14.8 15.0 13.7 12.1 12.9 14.6 14.7
Table 7.12.2 Hiring and separation rates for highly educated employees in panel 
firms in 1994-95 to 1998-99 by development of learning organization in 1993-
95 and/or 1998-2000
 1994 – 95 1995 – 96 1996 – 97 1997 – 98 1998 – 99
 Hiring Sepn. Hiring Sepn. Hiring Sepn. Hiring Sepn. Hiring Sepn.
LO 95+00 14.3 - 19.6 16.4 16.6 14.5 14.3 - 17.9 15.6
LO 95/00 20.0 - 23.0 18.6 20.8 16.7 15.1 - 21.9 19.6
Not LO 21.5 - 28.2 27.0 21.1 22.8 16.5 - 23.5 23.1
All firms 15.7 - 20.6 17.3 17.6 15.3 14.6 - 18.9 16.8
Due to missing data the separation rates for 1994-95 and 1997-98 are not calculated and presented 
in the table.
Table 7.12 shows the hiring and separation rates for highly educated employ-
ees in the three groups of firms with different degrees of learning organiza-
tion. The group of firms with continuous learning organization has the lowest 
hiring and separation rates. The average rate of hiring is 15.2, with a standard 
deviation (s.d.) of 2.5, and the average rate of separation is 14.2, with an s.d. 
of 1.5. The gap between hiring and separation rates is largest in the last part of 
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the period. In general these rates are the lowest among all groups of employ-
ees and all groups of firms. The reason may be partly  that the firms wish to 
retain the knowledge represented by this group and keep personnel turnover 
low, and partly that they are large firms, and large firms generally have lower 
job and personnel turnover. Nevertheless, in firms with continuous learning 
organization among employees with higher education, 15% of the employees 
are newly recruited each year and on average 14% leave the firm each year. 
Compared to the average for firms with learning organization in either 1995 
or in 2000, the figure is moderate, even though it does represent more than 
one sixth of the employees turning over each year. In the firms with learning 
organization in either 1995 or in 2000, the average hiring rate is 19% and 
the average separation rate is 17.2%, with s.d. of 3 and 1.4 respectively. The 
highest turnover among the highly educated employees is found in the group 
of firms without learning organization. Here the average hiring rate is 21.6 
and the average separation rate is 20.5, which makes a share of gross exchange 
of employees of more than two fifths on average each year.
Table 7.13.1 Hiring and separation rates for skilled employees in panel firms in 
1990-91 to 1993-94 by development of learning organization 1993-95 and/or 
1998-2000
 1990 – 91 1991 – 92 1992 – 93 1993 – 94
 Hiring Separation Hiring Separation Hiring Separation Hiring Separation
LO 95+00 17.1 13.1 15.1 15.0 12.5 15.4 12.6 14.8
LO 95/00 19.3 16.1 16.2 17.4 14.3 17.7 13.4 15.7
Not LO 23.7 21.7 20.4 20.3 18.5 19.6 20.5 19.1
All firms 18.2 17.7 15.8 16.1 13.5 16.3 13.6 15.5
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Table 7.13.2 Hiring and separation rates for skilled employees in panel firms in 
1994-95 to 1998-99 by development of learning organization 1993-95 and/or 
1998-2000
 1994 – 95 1995 – 96 1996 – 97 1997 – 98 1998 – 99
 Hiring Sepr. Hiring Sepr. Hiring Sepr. Hiring Sepr. Hiring Sepr.
LO 95+00 17.9 - 17.4 16.1 12.8 14.4 17.0 - 13.9 15.0
LO 95/00 21.0 - 18.3 18.7 16.1 16.8 17.9 - 16.4 18.4
Not LO 23.6 - 19.7 21.5 19.1 18.7 19.6 - 18.4 18.6
All firms 19.2 - 17.9 17.2 14.1 15.4 17.5 - 15.0 16.2
Due to missing data the separation rates for 1994-95 and 1997-98 are not calculated and presented 
in the table.
The hiring and separation rates of skilled employees in the group of firms 
with continuous learning organization are comparable to the hiring rates for 
highly educated employees in the same firms, but the separation rates go up 
for the skilled employees in the last part of the decade. On average the hiring 
rates and separation rates are 15.1% and 14.8, but the s.d. is 2.2 for hiring 
and 0.9 for separation. This means that separations form a rather constant 
share of the oscillating yearly employment figures, which makes separation 
rates a structural phenomenon. This pattern is found for all three groups of 
firms, even though the averages are increasing. In firms with learning organi-
zation in 1995 or in 2000, the average of hiring and separation rates are 17% 
and 17.3%, but the s.d. of hiring is 2.4 and 1.1 for separation. In firms with 
no learning organization, the average hiring and separation rates are 20.4% 
and 19.9%, with an s.d. of 2.0 and 1.3. The last two groups of firms have 
lower hiring rates for skilled employees, but separation rates on level with 
those of highly educated employees in the same firms. This indicates that the 
structural element in the determination of the rates is important. Generally, 
separations act counter-cyclically and hiring acts pro-cyclically in relation to 
cyclical oscillations in the net job development. (Albæk & Sørensen 1995). 
This is a tendency found in this study, too.
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Table 7.14.1 Hiring and separation rates for unskilled employees in panel firms 
in 1990-91 to 1993-94 by development of learning organization in 1993-95 
and/or 1998-2000
 1990 – 91 1991 – 92 1992 – 93 1993 – 94
 Hiring Separation Hiring Separation Hiring Separation Hiring Separation
LO 95+00 21.8 19.1 19.0 19.0 18.3 18.9 15.0 18.2
LO 95/00 28.4 25.7 22.7 26.5 24.3 28.0 20.7 23.0
Not LO 31.4 27.9 24.7 26.5 25.6 28.8 26.4 25.8
All firms 24.3 21.5 20.4 21.5 20.4 22.0 17.4 20.0
Table 7.14.2 Hiring and separation rates for unskilled employees in firms in 
1994-95 to 1998-99 by development of learning organization in 1993-95 and/
or 1998-2000
 1994 – 95 1995 – 96 1996 – 97 1997 – 98 1998 – 99
 Hiring Sepr. Hiring Sepr. Hiring Sepr. Hiring Sepr. Hiring Sepr.
LO 95+00 24.6 - 22.9 20.5 15.7 17.8 21.8 - 19.6 20.0
LO 95/00 30.3 - 28.4 26.0 20.5 25.8 47.3 - 27.0 23.7
Not LO 32.8 - 27.6 26.4 24.3 25.2 27.8 - 25.7 22.8
All firms 26.6 - 24.5 22.2 17.6 20.2 28.0 - 21.8 21.1
Due to missing data the separation rates for 1994-95 and 1997-98 are not calculated and presented 
in the table.
The hiring and separation rates for unskilled employees in the three groups 
of firms are higher than those for skilled and highly educated employees in 
the same firms. This may be an effect of a more peripheral position of the 
unskilled workers in the firms, a phenomenon we are going to study more 
intensively in the next two chapters. Even so, we find much lower hiring 
and separation rates among the unskilled employees in firms with continu-
ous learning organization compared to the other two groups of firms. In the 
firms with continuous learning organization, the average hiring rate is 19.9 
and the average separation rate is 19.1, with s.d. of 3.2 and 0.9. In the group 
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of firms with learning organization in either 1995 or 2000, the average hiring 
rate is 25.3 (corrected) and the average separation rate is 25.5. This means a 
gross turnover one fourth of the staff of unskilled employees on average each 
year. Again we find the pattern of a higher s.d. for hiring rates of 3.8 (cor-
rected) and lower for separation rates 1.7. Among the firms with no learning 
organization in the decade, we find the highest hiring and separation averages 
of 27.4 and 26.2, with s.d. of 2.9 and 1.9. Besides the dynamic relation be-
tween the firms and the labor market with large gross flows of employees in 
and out of the firms, it is interesting that the hiring rates (and the separation 
rates) are so high even though the number of jobs for unskilled employees 
is diminishing in the firms. This makes the process of external selection of 
skills and competences easier for the firms, but at the same time it puts a lot 
of pressure on the unskilled employees to stay “up to standard” in relation to 
qualifications demands.
7.3 ConCluding observAtions
Learning organizations require a triad of formal education, competence buil-
ding and social capital to thrive. This chapter deals with the external re-
cruitment of qualifications and the change in personnel profiles during the 
decade. The main results from the analysis of demand for qualifications are 
that:
-  Firms with continuous highly developed learning organization hire 
the largest proportion of highly educated employees. At the beginning 
of the decade, the proportion is twice the proportion we find among 
firms without learning organization, and at the end of the decade it is 
two and half times the size.
-  The tendency of increase in recruitment of highly educated over the 
decade is even more pronounced among continuously product or 
service innovative firms. 
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-  Firms with continuous learning organization experience a decline in 
hiring of skilled employees. Firms with learning organization in one 
of the two periods show a constant trend, and firms without learning 
organization experience a slight increase in the demand for skilled 
employees.
-  The lowest hiring proportion of unskilled employees is found among 
the firms with continuous highly developed learning organization. 
This proportion is declining in the middle of the decade, but with os-
cillations throughout the period. Firms with no learning organization 
also show a declining trend for unskilled hiring.
-  In innovative and learning firms no indication is found of sharp po-
larization in the hiring patterns for highly educated versus unskilled 
employees, though it is evident that an increasing number of highly 
educated employees are recruited in firms with continuous learning 
and innovation, and a declining number of unskilled are recruited by 
the same firms.
-  The proportion of women hired is highest in firms with continuous 
learning organization. In 1990-91, 34% of their hiring is female, and 
this proportion rises to 38% at the end of the decade. 
-  The firms with continuous product or service innovation have the 
lowest hiring proportion of 50+ employees. Although the proportion 
is increasing slightly up through the decade, it stays well below the 
average.
-  Developments in personnel profiles of the continuous learning or-
ganizations show an increasing share of highly educated, a relatively 
decreasing, but in absolute figures constant, share of skilled employees 
and a decreasing share of unskilled employees. 
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-  The group of firms without learning organization has the lowest share 
of highly educated employees. This share is less than half the share 
found among firms with continuous learning organization.
-  The group of firms with continuous highly developed learning organi-
zation has the lowest hiring and separation rates for highly educated. 
The average hiring rate is 6.5 point lower and the average separation 
rate is 6.3 point lower than the group of firms without learning or-
ganization.
-  On average the rates of hiring and separation for skilled employees are 
on level with highly educated in the group of firms with continuous 
learning organizations and slightly lower in the group of firms without 
learning organization.
-  For unskilled employees, the hiring and separation rates are higher in 
all three groups of firms than those for skilled and highly educated 
employees; but even so, we find much lower hiring and separation 
rates among the unskilled employees in the firms with continuous 
highly developed learning organization compared to the other two 
groups of firms.
Chapter 8
Competence development and  
continuous vocational training
Innovation and learning have to be closely and operationally related in the 
learning organization. The pivotal point is that this relationship between lear-
ning and innovation must be of a dynamic nature if continuous innovation 
is to prevail. In the continuously innovative firms, learning must at one and 
the same time be a result of and a driver of new products and services. Lear-
ning must be closely connected to the job situation and to job assignments 
in such a way that the internal and external work relations and experiences 
become the reflective fuel in the learning processes. This is a necessary, but 
not a sufficient, condition for innovative learning. To make learning complete 
and sufficient, with the innovative mode in focus, it is necessary to combine 
experience-based and reflective learning with new knowledge achieved from 
formal training and education (Tidemand & Lindstrøm 2003). Only in this 
way does learning become both knowledge-based and experience-based, and 
may evolve dynamically in the context of the organization.
Due to the contents of this learning concept and its importance for product 
and  service innovation, competence development and continuous vocational 
training become crucially important for the firm. Competence development 
and continuous vocational training must form two sides of the same coin in 
the learning organization’s employment system, and be complementary to its 
production strategies. In other words, competence development and continu-
ous vocational training should establish the central basis of the employment 
system, be organizationally embedded and situated in or related to the firm’s 
production and innovation strategies. The external recruitment of different 
qualifications was examined in chapter 7, and we have seen  that the learning 
organizations create many jobs for highly educated people, whereas the net 
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trend for skilled, and especially for unskilled, employees is declining over the 
decade. But even though the personnel profiles are changing in favor of em-
ployees with higher education, this only provides an inflow of certain formal 
qualifications and of knowledge absorptive capacity into the firms. It is then 
the important function of the employment system to establish relations from 
recruitment to competence development and training, governing integration 
flows and mobility of employees, within the framework of the innovation 
system of the firm.
In this chapter we are going to investigate empirically this employment sys-
tems approach to competence development and continuous vocational trai-
ning, with its relations to employment trends, job turnover and gross flows 
of employees. Competence development and continuous vocational training 
means firm-specific human capital enhancement. The experience- and reflec-
tion-based part of learning relates both directly and indirectly to the organi-
zation and its management of the work relations and processes in the firm. 
Thus the resulting knowledge will to a large extent be firm-specific and tacit, 
and will be valuable only provided the employee retains his or her employ-
ment in the firm. Should the employee leave the firm, it can be argued that 
both the employee and the employer lose the value represented by the utility 
of the firm-specific knowledge. However, in a more dynamic perspective, the 
employee may want to gain access to new frames of learning, in order to avoid 
ending up with too narrow and firm-specific qualifications and competences; 
and the firm may want to recruit employees with new or broader qualifica-
tions and competences. This, on the other hand, furthers mobility and makes 
it difficult to formulate any logical specific hypotheses about the relationship 
between competence development and employment dynamics. The institu-
tional and organizational conditions of the sub-markets and the professions 
involved play an important role in the way the employment systems work and 
the resulting dynamics between enterprises and the labor market. Employ-
ment systems are the product of institutionally bounded rationality, often 
shaped by evolutionary track dependencies.
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8.1 Continuous skill development And the Competitiveness 
of enterprises 
Empirically, we will commence the analysis of competence development and 
continuous vocational training by investigating the question of how impor-
tant it is for a firm’s competitiveness that its employees continuously develop 
their skills and competences. This is considered a general indicator of how the 
firm values the importance of learning in the above sense, directly related it to 
the firm’s performance possibilities.
Table 8.1 Importance for the firm’s competitiveness that its employees continuously 
develop their skills (Percent horizontal)
 Decisive Great Some None Don’t know (N)
1995 25.5 43.0 25.1 3.7 2.7 521
2000 25.2 45.6 24.5 3.9 0.8 515
We asked the firms both in 1996 and in 2001 how important it was for their 
competitiveness that their employees continuously develop their skills. Table 
8.1 shows a remarkable uniformity in the firms’ responses concerning the im-
portance of continuous skill development. One fourth of the firms describe 
continuous skill development as of decisive importance in 1995 as well as in 
2000, and between 43 and 46 % describe it as of great importance. This is an 
indication of awareness among a large number of the firms questioned about 
the centrality of competence development and vocational training of their 
human resources for the competitive performance of the enterprise. Espe-
cially the proportion of 25% of the firms which describe continuous skill de-
velopment as of decisive importance is interesting in relation to the discussion 
of the competence-based employment system. First, we will examine whether 
the 25% constitute a stable group over time. 
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Table 8.2 Decisive importance for competitiveness of continuous skill develop-
ment in 1995 and/or 2000 (Percent vertical)
Decisive importance for competitiveness of: Frequency Per cent
Continuous skill dev. 1995+2000 (1) 59 11.3
Continuous skill dev. 1995/2000 (2) 145 27.7
Not of decisive importance (3) 320 61.1
Table 8.2 shows the proportion of firms describing continuous skill develop-
ment as of decisive importance for competitiveness in 1995 and in 2000, in 
either 1995 or in 2000, or as not of decisive importance in either of the peri-
ods. First, it is important to note that the attitude of the 25% firms respon-
ding ‘decisive importance for competitiveness’ in each of the two surveys is not 
particularly stable over time, since a large replacement of firms has obviously 
taken place between the two measurements. The result of this replacement is 
that only 11% of the firms have been stable in their attitude and responded 
‘of decisive importance for competitiveness’ in both periods, while 28% of 
the firms responded ‘of decisive importance’ in one of the two surveys. The 
largest part of the firms responded ‘not of decisive importance’ in either of the 
two periods. The 11%, or 59 firms, indicating decisive and stable priority of 
continuous skill development in both periods can be considered a core group 
of firms which give high priority to continuous learning and acknowledge its 
importance for competitive performance. Competitive performance is not 
necessarily related to innovative performance, and it is therefore of interest to 
examine empirically the relationship between the importance of continuous 
skill development and product innovation in the two periods.
121CompetenCe development and ContInuous voCatIonal traInIng•
Table 8.3 Continuous skill development (CS Dev.) and P/S innovation
 P/S Innovation P/S Innovation No P/S
 95+00 95/00 Innovation
CS Dev. 95+00 (1) 61.4 31.6 7.0
CS Dev. 95/00 (2) 34.1 41.7 24.2
Not CS Dev. (3) 25.7 31.0 43.3
Chisq p = <.0001 Gamma = 0.41
Among the group of firms ascribing decisive importance to continuous skill 
development in both periods, the probability of product or service innovation 
is remarkably high. 93% of this group of firms have been product or service 
innovative, either in both periods or in one of the two periods. The highest 
probability is product or service innovation in both periods (95+00). This 
is an indication of strong relations between the dynamics of skill develop-
ment, competitive strengths and continuous product innovation. The group 
of firms responding of decisive importance to continuous skill development 
in one of the two periods has a lower probability of product or service in-
novation. Only one third of these firms are product innovative in both peri-
ods, and 42% of the firms are product innovative in one of the two periods. 
Among the firms that do not ascribe decisive importance to continuous skill 
development, the probability of product or service innovation in both periods 
is 26%. The strong relationship between the expressed importance of skill 
development and product innovation is confirmed by this linear relationship 
in table 8.3. In addition, a logistic regression of continuous skill development 
on P/S innovation in 2000 shows that the chances of product or service inno-
vation is significantly 4.5 times higher for the group of firms expressing deci-
sive importance of continuous skill development   in both periods, compared 
to firms which do not prioritized continuous skill development.
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Table 8.4 Continuous skill development and learning organization
 LO high 95+00 LO high 95/00 Not LO high
CS Dev. 95+00 (1) 54.2 35.6 10.2
CS Dev. 95/00 (2) 44.1 40.0 15.9
Not CS Dev. (3) 29.4 34.4 36.3
Chisq p = <.0001   Gamma = 0.38
Among firms with learning organization we expect to find a prevalent opini-
on of the decisive importance of continuous skill development. Table 8.4 
shows that within the group of firms ascribing decisive importance to con-
tinuous skill development in both periods, only 10% did not develop a lear-
ning organization. More than half the firms had highly developed learning 
organization in both periods, and more than one third had highly developed 
learning organization in one of the two periods. The group of firms descri-
bing skill development as of decisive importance in one of the two periods 
has a 10 percent-point lower share of continuous learning organizations, but 
a higher share of organizations with learning characteristics in one of the two 
periods compared to the former group. The lowest probability of learning 
organization is found among the firms that do not describe continuous skill 
development as of decisive influence. The result of the analysis is that our ex-
pectations have been confirmed about the empirical relationship between the 
attitude of ascribing decisive importance to continuous skill development and 
the behavior of building frameworks of learning. The importance ascribed to 
qualitative human capital enhancement in these firms makes it interesting 
to examine variations in employment trends among firms putting different 
weight on continuous skill development.
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Table 8.5 Employment in panel firms by continuous skill development in 1995 
and/or 2000 (Index 1990 = 100)
 Emp.90 Emp.91 Emp.92 Emp.93 Emp.94 Emp.95 Emp.96 Emp.97 Emp.98 Emp.99
CS 8556
95+00 = 100 100.8 101.3 103.2 113.2 118.0 113.2 116.1 116.0 119.5
CS 18493
95/00 = 100 100.0 96.3 94.0 98.6 102.6 98.4 99.4 90.2 87.9
Not 24826
CS = 100 99.6 97.5 94.6 101.8 103.2 100.7 106.9 104.2 102.2
All 51875
firms = 100 99.9 97.7 95.8 102.6 105.4 102.0 105.8 101.1 100.0
Table 8.5 shows indexes of net employment development in firms ascribing 
decisive importance to continuous skill development in both 1995 and 2000, 
in either 1995 or in 2000, or in neither of the periods. First, we note that 
the first-mentioned group of firms is on average the largest, and the last-
mentioned on average the smallest. Next, if we examine the net employment 
trend of the firms indicating decisive importance of continuous skill develop-
ment in both periods, we see that their employment trend is increasing, and 
in 1995 it reaches the level that it ends up on at the end of the decade. The 
firms ascribing decisive importance to continuous skill development in one 
of the two periods have a decreasing employment trend starting as early as 
1992 and lasting most of the decade, apart from a single peak in 1995. The 
firms that do not ascribe decisive importance to continuous skill development 
have a declining employment trend until 1994, and thereafter a rising trend 
towards the end of the decade. The difference between the net employment 
trends of the two groups of firms giving priority to continuous skill develop-
ment is somewhat contradictory, which makes it all the more interesting to 
discuss and dig deeper into the material contents of the competence concept 
and try to identify the instruments used in competence development in the 
decade.
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8.2 CompetenCe development As situAted And  
experienCe-bAsed leArning 
While qualifications are individually adopted characteristics, built into and 
carried by a person, competence as a concept has to do with specific job situ-
ations and assignments, and concerns the capacity of an employee to use his 
or her qualifications in the job situation (Høyrup & Petersen 2002). Thus, 
Per-Erik Elström has defined competence as the potential possibilities to act 
in a specific assignment, situation or context. In line with this definition, 
competence development as a concept in this context will be defined as a 
continuous development of experiences, skills, influence, possibilities and re-
sponsibilities, related to the job situation, tasks and context of the employee. 
With this definition, competence development becomes closely connected to 
the experience-based and situated part of the learning concept and related to 
the organizational and the management context of the work situation. 
Dealing with competence development implies special attention to the ac-
tive use of the potentials in the organization and management principles, 
and how these principles can be configured in order to continuously develop 
the employees’ capabilities. Besides the job situation and external relations, 
it is the mutual relations between the employees and towards the manage-
ment which carry most of the potentials of competence development. Within 
this concept, the operational instruments of competence development are 
related to the way the organization and management of the work processes 
is used actively and deliberately as instruments to enhance the employees’ 
experiences, skills etc. In order to go deeper into and examine empirically the 
instruments deployed and combined in competence development processes 
inside the firms and their implications for the job dynamics of the different 
employment groups, we will first consider conditions whereby competence is 
developed continuously in firms.
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Table 8.6 Continuous development of employees’ competences in 1995 and 2000 
(Percent vertical)
 1 2 3 4 5 6
 1995 2000 1995 2000 1995 2000 1995 2000 1995 2000 1995 2000
Great 44.9 64.8 24.4 20.1 6.2 6.6 13.6 21.8 25.6 20.8 12.9 9.6
Some 44.7 28.9 46.7 50.3 25.6 24.1 37.7 38.3 33.0 36.1 32.6 42.0
Small 3.3 1.2 17.8 15.3 24.2 23.5 13.9 14.0 11.1 15.6 25.2 24.9
None 1.8 2.6 5.3 8.2 28.1 33.5 15.8 17.6 18.9 16.8 19.1 16.9
D’t k 5.3 2.6 5.7 6.2 16.0 12.4 9.0 8.4 11.5 10.8 10.2 6.6
1 = By solving the job assignments 
2 = By giving time for sparring with management/other employees
3 = By planned job rotation
4 = By organizing the work in teams
5 = By promoting cooperation and networking across divisions and groups
6 = By standard courses/educational schemes
Table 8.6 shows the importance of different conditions or instruments used in 
the management’s efforts to ensure that their employees continuously develop 
their skills, comparatively for the surveys of 1996 (1995) and 2001 (2000). 
Solving the job assignments (1), which is the first instrument considered, 
is described as of great importance by a large and increasing proportion of the 
firms. This is a signal of awareness about the potentials of organizing work 
processes in such a way that learning becomes part of solving the tasks. The 
next instrument concerns giving priority to the learning element in mutual 
relations between employees and management (2). Sparring is of great im-
portance in almost a quarter of the firms in 1995 and a fifth of the firms in 
2000. Planned job rotation (3) and team organization (4) concern learning in 
communities of practice (Lave & Wenger 1995). Obviously, team organiza-
tion plays an increasing role in competence development. Cooperation and 
networking across divisions and groups (5), on the other hand, plays a de-
creasing role. In 1995 more than a quarter of the firms considered it of great 
importance, while only one fifth did in 2000. Standard courses or educational 
schemes (6) also have decreasing importance. Generally speaking, there seems 
to be a movement towards the informal and practice-oriented instruments, 
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and away from the deliberate use of inter-subjective instruments when we 
consider the instruments individually. To get a more precise and valid picture 
of the conditions of continuous competence development, it is interesting 
and important to uncover if and how the instruments are used together in the 
firms. The factor analysis in the table below presents the centrality and rela-
tions between the instruments.
Table 8.7 Factor analysis on competence development dimensions
 1995  Factor loadings 2000 Factor loadings
 Dimension 1995 Dimension 2000
 5 0.68 5 0.75
 4 0.68 4 0.74
 2 0.65 3 0.64
 1 0.49 2 0.58
 3 0.45 1 0.49
 6 0.43 6 0.34
1 = By solving the job assignments
2 = By giving time for sparring with management/other employees
3 = By planned job rotation
4 = By organizing the work in teams
5 = By promoting cooperation and networking across divisions and groups
6 = By standard courses/educational schemes
The six conditions or instruments all load on one factor both in 1995 and in 
2000. This means that the conditions are used more or less simultaneously or 
interrelated as one dimension when practicing competence development in 
the firms. The most interesting observation is that cooperation and networ-
king across divisions and groups and team-work have high factor loadings both 
in 1995 and in 2000. This is a signal of the importance of deliberate inter- 
subjectivity together with informal collective practices of learning in com-
petence development. The individual and task-related instruments have loa-
dings on a lower level, but except for “standard courses/educational schemes 
in 2000”, high enough to be part of the latent variable of “applied continuous 
competence development instruments”.
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This makes it relevant and interesting to analyze the conditions of compe-
tence development as the use of a multitude of instruments applied more or 
less simultaneously in the firm. To perform such an analysis, an additive index 
has been constructed for 1995 and 2000. Each of the instruments counts one 
on the index when the firm has assigned “great” importance to the instru-
ment. Having assigned great importance to 4 instruments means that the 
firm scores “4” on the index. 28 firms have assigned great importance to four 
instruments in 1995 and 25 did so in 2000. In this way, the indexes show the 
intensity of the bundling of instruments in the firms.
Table 8.8 Index of competence development conditions in firms in 1995 and 
2000
 Index Frequency Per cent Index Frequency Per cent
 1995 1995 1995 2000 2000 2000
 0 197 37.6 0 152 29.0
 1 133 25.4 1 178 34.0
 2 95 18.1 2 102 19.5
 3 62 11.8 3 50 9.5
 4 28 5.3 4 25 4.8
 5 4 0.8 5 9 1.7
 6 5 1.0 6 8 1.5
The index of competence development conditions in table 8.8 shows that only 
between two fifths and one third of the firms both in 1995 and in 2000 have 
two or more instruments they assign great importance to simultaneously, in 
order to ensure that their employees continuously develop their competences. 
The distributions of 1995 and 2000 are similar, with minor variations. Very 
few firms have ascribed great importance to five or six instruments. 37% of 
the firms have ascribed great importance to between two and six instruments 
in 1995 and in 2000. When these firms consider two or more instruments 
of great importance for continuous competence development, we can expect 
them to have an active competence development policy towards their em-
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ployees. What is interesting to find out next is whether the same firms score 
two or more on the index in both 1995 and 2000. 
Table 8.9 Competence development in 1995 and/or 2000
 Frequency Per cent
Competence development 1995+2000 (1) 91 17.4
Competence development 1995/2000 (2) 206 39.3
No competence development (3) 227 43.3
Table 8.9 shows that 17% of the firms are in the group ascribing great im-
portance to two or more instruments both in 1995 and in 2000. This means 
that less than half the firms which mention two or more instruments of great 
importance in 1995 still mention two or more instruments as of great impor-
tance in 2000. A much larger group of almost two fifths of the firms mention 
two or more instruments of great importance in either 1995 or in 2000. Less 
than half the firms do not consider two or more instruments as of great im-
portance for competence development in either of the two periods. The first-
mentioned group of firms, mentioning two or more instruments in 1995 as 
well as in 2000, shows the quality of a conscious and continuous competence 
development policy. This ought to promote learning in the firms and have an 
effect  on their propensity to innovate. Whether this holds truth will be tested 
in the logistic regression below.
Table 8.10 Logistic regression of competence development on P/S innovation 2000 
(Odd ratio, 95% confidence interval, estimates, chi-square and P-value)
Variables Effect Lower Higher Estimate Chi-sq P-value
  95% 95%
Dev. 1 vs. 3 4.6 2.7 7.7 0.88 28.3 <.0001
Dev. 2 vs. 3 1.5 1.0 2.2 -0.24 3.5 0.0600
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Results from the model shows that the group of firms mentioning two or 
more instruments as of great importance for continuous competence de-
velopment both in 1995 and in 2000 have a significant 4.6 times higher 
chance of being product or service innovative, compared to the firms with 
no conscious or continuous competence development. The group of firms 
mentioning two or more instruments in either 1995 or in 2000 has a lower 
chance, and it is hardly significant. This means that continuous competence 
development with two or more instruments matters in relation to promoting 
organizational learning and the ability of product innovation. We must ex-
pect the framework of the learning organization, as defined and analyzed in 
chapter 6, to be closely related to the use of two or more instruments, because 
many of the competence development instruments are equivalent to the ap-
plied dimensions of the learning organization. It thus becomes a question 
of the conscious use of the attributes of the learning organization when the 
instruments are considered of great importance.
Table 8.11 Competence development and learning organization
 LO high 95+00 LO high 95/00 Not LO high
CO Dev. 95+00 (1) 64.8 28.6 6.6
CO Dev. 95/00 (2) 39.8 38.8 20.4
Not CO Dev. (3) 21.6 35.7 42.7
The probability of having a highly developed learning organization, either 
continuously in both periods or in one of the two periods, is very high in 
the group of firms with continuous competence development both in 1995 
and in 2000. Only 7% of this group with high priority given to continuous 
competence development does not have a high-developed learning organiza-
tion, and by far the largest proportion have developed learning organization 
in both periods. Among the firms with continuous competence development 
in one of the two periods, one fifth has not developed learning organizations, 
and the proportion with highly developed learning organizations in both pe-
riods shrinks to two fifths of the firms. Still, the relationship between com-
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petence development and learning organization is evident. This means that 
among the group of firms without conscious competence development, only 
a little more than one fifth of the firms have a highly developed learning or-
ganization in both periods, and one third of the firms have highly developed 
learning organizations in one of two periods. 
Table 8.12 Competence development and continuous skill development
 CS Dev 95+00 CS Dev 95/00 Not CS Dev.
CO Dev. 95+00 (1) 81.3 14.3 4.4
CO Dev. 95/00 (2) 59.2 34.3 6.5
Not CO Dev. (3) 39.4 33.9 26.7
In order to test the internal validity of the two main indicators used to mea-
sure importance and awareness of continuous competence development inside 
the firms, table 8.12 shows the relationship between continuous competence 
development with two or more instruments of great importance and con-
tinuous skill development described as of decisive importance for the firm’s 
competitiveness. The empirical relationship is obvious and strong. Especially 
among the firms with continuous competence development in both periods: 
81% also describe continuous skill development as of decisive importance 
in both periods, and only 4% of the firms do not describe continuous com-
petence development as of decisive importance. Among the group of firms 
which do not have continuous competence development we find large pro-
portions ascribing decisive importance to continuous skill development. This 
may indicate that the index fails to catch a perfectly valid picture of the skill 
development policy practiced in the firms. However, the overall distribution 
shows that the index catches the core of continuous competence development 
in the sense that the probability of conscious and continuous competence de-
velopment in the decade is very high in the group of firms which indicate two 
or more instruments as of great importance both in 1995 and in 2000.
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Table 8.13 shows the relationship between continuous competence develop-
ment as explained above and the firm’s employment trends in the nineties. 
Among the firms with continuous competence development in both periods, 
a slight decline in index values can be observed in 1992 and 1993, followed 
by growth to a level above 100 until 1997, when a decline sets in resulting in 
index values of less than 100. The firms with continuous competence deve-
lopment in either 1995 or in 2000 seem to have a more balanced employ-
ment trend over the decade, and they do not experience any decline at the 
end of the period.
 
Table 8.13 Employment in panel firms by competence development in 1995 and/
or 2000 (Index 1990 = 100)
 Emp.90 Emp.91 Emp.92 Emp.93 Emp.94 Emp.95 Emp.96 Emp.97 Emp.98 Emp.99
CO 21128
95+00 = 100 101.0 98.5 97.2 104.7 109.2 104.0 105.8 97.8 96.5
CO 17887
95/00 = 100 101.2 98.1 96.2 101.5 102.6 100.0 101.7 102.7 102.7
Not 12860
CO = 100 96.5 95.8 93.0 100.5 103.1 101.5 111.5 104.5 101.9
All 51875
firms = 100 99.9 97.7 95.8 102.6 105.4 102.0 105.8 101.1 100.0
Actually a slight growth can be observed here, whereas the first-mentioned 
group experiences a fall. Thus the group of firms with continuous compe-
tence development in one of the two periods ends up with the highest index 
number. The firms with no continuous competence development experience 
a remarkable peak growth in 1997, which falls towards the end of the decade. 
Even though the group of firms with continuous competence development 
ends up with the lowest index number, this group has the highest average 
of 101.5 for index values among the three groups. The s.d. of 4.3 is high as 
well for this group of firms. The group of firms with continuous competence 
development in either 1995 or in 2000 has an average of 100.7 and an s.d. of 
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2.1. Firms with no continuous competence development have an average of 
100.8 and the highest s.d. of 5.2. The general impression is that employment 
is more volatile than expected in the firms giving priority to continuous com-
petence development in both periods. These firms would have been expected 
to retain and develop their employees rather than hire new qualifications, i.e. 
having a more stable personnel profile over time.
Table 8.14 Share of highly educated, skilled and unskilled employees in firms with 
competence development in 1995 and 2000 (CO95+00) (Percent vertical)
 Shr.90 Shr.91 Shr.92 Shr.93 Shr.94 Shr.95 Shr.96 Shr.97 Shr.98 Shr.99
Highly
Educat 14.9 15.4 15.8 16.8 16.2 17.2 17.9 17.9 21.6 22.6
Skilled
Empl. 41.0 42.6 42.6 42.7 42.5 42.2 42.1 42.1 39.2 39.3
Un-
skilled 44.1 42.0 41.6 40.5 41.3 40.6 40.0 40.0 39.1 38.1
All
Empl. 20694 20898 20410 20177 21711 22769 21957 22339 20662 20398
A change in educational codes between 1997 and 1998 causes a break and minor inaccuracy between 
1990-97 and 1998-99 figures.
Contrary to expectations, the personnel profile in firms with continuous 
competence development in both 1995 and 2000 develops gradually, increa-
sing the share of employees with higher education and decreasing the share 
of skilled and particularly unskilled employees, in a manner quite similar 
to what we observed for firms with learning organization in both 1995 and 
2000. The share of highly educated employees increases by 54%, while the 
share of skilled employees decreases by only 5%, and the share of unskilled 
employees decreases by 13%. Skilled employees is the only group of employ-
ees which seems to confirm our expectations of stability. The net trends do 
not, however, present a true picture of stability vs. dynamics in the job situa-
tion of the firms. To get a more reliable picture, it is necessary to examine the 
job creations and job destructions for the various groups of employees.
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Table 8.15.1 Job creation and job destruction for highly educated employees in 
panel firms in 1990-91 to 1993-94 by competence development in 1993-95 
and/or 1998-2000
 Jobs 1990 – 91 Jobs 1991 – 92 Jobs 1992 – 93 Jobs 1993 – 94
 Create Destr. D/C Create Destr. D/C Create Destr. D/C Create Destr. D/C
CO 95+00 8.7 4.3 49 4.8 4.7 97 9.0 3.7 41 6.0 2.2 37
CO 95/00 9.4 5.4 58 6.5 4.4 67 8.8 4.8 54 9.8 3.6 36
Not CO 6.2 7.7 124 12.4 5.7 46 12.9 7.7 60 13.8 4.1 30
All firms 8.5 5.3 62 6.6 4.7 71 9.6 4.7 50 8.7 3.0 35
Table 8.15.2 Job creation and job destruction for highly educated employees in 
panel firms in 1994-95 to 1998-99 by competence development in 1993-95 
and/or 1998-2000
 Jobs 1994 – 95 Jobs 1995 – 96 Jobs 1996 – 97 Jobs 1997 – 98 Jobs 1998 – 99
 Crea Dest D/C Crea Dest D/C Crea Dest D/C Crea Dest D/C Crea Dest D/C
95+00 12.3 1.4 11 4.9 3.9 81 4.9 3.7 75 15.4 3.4 22 6.0 2.7 45
95/00 15.0 4.6 31 8.6 5.8 68 8.6 4.1 47 21.3 2.6 12 8.6 5.4 63
Not 16.1 5.0 31 9.5 6.0 63 10.4 5.8 56 30.6 2.6 9 7.7 8.1 105
All  13.9 3.2 23 7.0 5.0 71 7.2 4.2 58 20.3 3.0 15 7.3 4.7 65
A change in educational codes between 1997 and 1998 causes a break and minor inaccuracy between 
1990-97 and 1998-99 figures.
Among the group of firms with continuous competence development in 
1995 and 2000, we find moderate job creation rates for the highly educated 
employees with an average of 8.0 in the decade and an s.d. of 3.7. The job 
destruction rate is on average 3.3, with an s.d. of 1.1, which is much lower 
than the average for job creations. While the job creation is volatile, the job 
destruction seems to be more stable and at a markedly lower level in this 
group of firms. The rate D/C is a measure of how many jobs are destroyed 
per 100 jobs created. The average for this group of firms is 51 jobs, but with 
a rather high s.d. of 28. The group of firms with continuous competence de-
velopment either in 1995 or in 2000 has an average job creation for highly 
educated employees of 11.0, with an s.d. of 4.6. This is higher than the group 
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of firms with continuous competence development in both periods, but the 
job destruction is higher as well, with a mean of 4.5. The standard deviation 
of the job destruction is 1.0, which is on level with the former mentioned 
group of firms. Average D/C rate here is 48 with an s.d. of 19. The firms that 
did not give high priority to continuous competence development in either 
period have the highest average rate of job creation, 13.3, with an s.d. of 7.2, 
but also the highest average rate of job destruction, which is 5.9, with an 
s.d. of 1.8. The average D/C rate is 58, with an s.d. of 36. Even though the 
share of highly educated employees is growing throughout the decade in the 
firms with high priority attached to competence development, it is at mode-
rate job creation and job destruction rates. On average 51 jobs are destroyed 
when 100 jobs are created in firms with continuous competence develop-
ment in both periods, and a little less in firms with continuous competence 
development in one of the two periods. The firms that do not give high prio-
rity to continuous competence development have on average higher rates of 
job creation and job destruction and a higher D/C rate. All indicators show 
higher job dynamics for employees with higher education in this group of 
firms, and the high average rate of job creation means that these firms tend 
to recruit qualifications from the market rather than putting great weight on 
competence development.
Skilled employees have a comparatively stable share of jobs in the group of 
firms giving high priority to competence development in 1995 as well as in 
2000. Table 8.16 on next page shows, in line with this observation, that on 
average they have a lower job creation rate and a higher job destruction rate 
than the highly educated employees in the same group of firms. The mean 
job creation for skilled employees in firms giving high priority to continuous 
competence development is 5, with an s.d. of 2.6 and the mean job destruc-
tion is 5.4, with a high s.d. of 4.3 (which is due to the high rate in 1997-
98).
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Table 8.16.1 Job creation and job destruction for skilled employees in panel firms 
in 1990-91 to 1993-94 by competence development in 1993-95 and/or 1998-
2000
 Jobs 1990 – 91 Jobs 1991 – 92 Jobs 1992 – 93 Jobs 1993 – 94
 Create Destr. D/C Create Destr. D/C Create Destr. D/C Create Destr. D/C
CO 95+00 7.7 2.7 35 3.7 6.0 165 4.8 5.7 120 10.0 2.9 29
CO 95/00 7.6 4.4 58 4.9 7.2 148 4.6 7.4 115 10.4 4.7 46
Not CO 6.6 8.8 134 7.0 6.9   98 7.2 7.2 100 11.6 4.4 38
All firms 7.7 5.1 66 4.9 6.7 135 6.0 6.7 112 10.5 3.9 37
Table 8.16.2 Job creation and job destruction for skilled employees in panel firms 
in 1994-95 to 1998-99 by competence development in 1993-95 and/or 1998-
2000
 Jobs 1994 – 95 Jobs 1995 – 96 Jobs 1996 – 97 Jobs 1997 – 98 Jobs 1998 – 99
 Crea Dest D/C Crea Dest D/C Crea Dest D/C Crea Dest D/C Crea Dest D/C
95+00 6.5 2.3 35 3.6 7.6 209 4.0 2.0 50 1.7 15.7 90.0 3.2 4.4 138
95/00 8.4 7.1 85 5.1 7.0 138 6.5 4.3 66 4.2 9.5 22.5 5.8 6.9 120
Not 9.7 6.1 63 5.3 5.6 107 7.4 4.7 64 4.9 9.0 18.6 5.9 6.4 108
All  8.0 4.9 62 4.5 6.9 151 5.7 3.5 61 3.4 11.8 34.7 4.9 5.8 120
A change in educational codes between 1997 and 1998 causes a break and minor inaccuracy between 
1990-97 and 1998-99 figures.
Among the firms giving high priority to continuous competence building in 
one of the two periods, the average job creation rate is 6.4 with an s.d. of 2.1, 
and the average job destruction rate is 6.5 with an s.d. of 1.7. Even though the 
averages are higher here, the variation is smaller, which is interesting. In the 
group of firms that do not prioritize continuous competence development in 
either 1995 or 2000, the average job creation rate is 7.3 with an s.d. of 2.1, 
and the average job destruction rate is 6.6 and the s.d. is 1.6. Among the three 
groups, this is the only group of firms where average job creation is larger than 
average job destruction, and the higher job turnover is caused by higher ave-
rage job creation. This also means that the average D/C rate is lowest here.
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Table 8.17.1 Job creation and Job destruction for unskilled employees in panel 
firms 1990 – 91 to 1993 – 94 by competence development 1993 – 95 and/or 
1998 –2000
 Jobs 1990 – 91 Jobs 1991 – 92 Jobs 1992 – 93 Jobs 1993 – 94
 Create Destr. D/C Create Destr. D/C Create Destr. D/C Create Destr. D/C
CO 95+00 3.8 7.7 203 3.3 6.5 198 2.7 6.5 240 11.8 2.1 18
CO 95/00 6.7 8.7 130 4.8 10.2 213 5.1 10.3 203 10.7 4.8 45
Not CO 5.5 10.0 181 6.2 8.8 142 6.0 13.6 227 14.0 5.4 39
All firms 5.2 8.6 166 4.5 8.3 184 4.3 9.6 221 12.0 3.8 32
Table 8.17.2 Job creation and Job destruction for unskilled employees in panel 
firms 1994 – 95 to 1998 – 99 by competence development 1993 – 95 and/or 
1998 –2000
 Jobs 1994 – 95 Jobs 1995 – 96 Jobs 1996 – 97 Jobs 1997 – 98 Jobs 1998 – 99
 Crea Dest D/C Crea Dest D/C Crea Dest D/C Crea Dest D/C Crea Dest D/C
95+00 5.4 2.3 42 3.8 8.9 23.3 4.5 2.7 62 3.1 12.6 40.0 3.1 7.0 227
95/00 8.2 10.1 12.4 5.9 6.7 11 7.1 7.3 10.2 7.1 7.0 99 7.8 8.1 104
Not 9.6 9.7 10.0 7.8 7.3 94 26.3 6.7 26 6.1 22.6 37.1 4.9 10.2 207
All  7.4 6.7 91 5.5 7.8 14.2 11.0 5.2 48 5.2 13.8 26.6 5.1 8.2 160
A change in educational codes between 1997 and 1998 causes a break and minor inaccuracy between 
1990-97 and 1998-99 figures.
Unskilled employees find themselves in a situation of declining shares of jobs 
in the group of firms giving high priority to continuous competence develop-
ment. This depresses their average job creation rate to 4.6 with an s.d. of 2.8 
The job destruction rate, on the other hand, is as high as 6.6, with an s.d. of 
3.5, and the D/C’s are generally very high throughout the decade. Almost 
the same structure is found for the firms giving high priority to continuous 
competence building in one of the two periods, but at a slightly higher level. 
Here the average job creation rate is 7.0, with an s.d. of 1.8, and the average 
job destruction rate is 8.1 with an s.d. of 1.8. The firms that do not give high 
priority to continuous competence development have an average job creation 
of 9.6, with an s.d. of 6.9 and the average job destruction is 10.5, with an 
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s.d. of 5.1. The D/C rates illustrate the difficult job situation for the unskilled 
employees.
8.3 Continuous voCAtionAl  
trAining As knowledge-bAsed leArning
The analysis has shown that continuous competence development plays an 
important role, especially in the firms with highly developed learning or-
ganization, and it has significant effects on product and service innovation. 
Prioritizing continuous competence development is related to changing per-
sonnel profiles as well, as we have observed increasing proportions of highly 
educated and decreasing proportions of unskilled employees. In a learning 
context, competence development is related to the reflective, situated and 
experience-based part of the concept. This part is in turn dependent on a 
knowledge-based part, to be complete in relation to innovative learning. Situ-
ated and experience-based learning encourages development of skills embed-
ded in the firm. New theoretical and methodological knowledge is often of 
crucial importance if the firm faces development of new products or services. 
One strategy is to ‘recruit’ the new knowledge, but a more focused strategy is 
to combine the internal continuous competence development with internal 
and external courses and educational schemes. In order to examine the use 
of such formal continuous vocational training, we have asked the firms how 
many employees participated in internal or external courses or educational 
schemes, first from 1993 to 1995 and later during the period 1998-2000. In 
the last survey, we asked specifically about the employee groups.
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Table 8.18 Continuous vocational training in 1993-1995 and 1998-2000 (per 
cent horizontal)
 50 - 100% 0 – 49%
1993-1995: All employees 38.2 61.8
1998-2000: Highly educated 38.8 61.2
1998-2000: Skilled  41.4 58.6
1998-2000: Unskilled  33.8 66.2
Referring to the period 1993-1995, almost two fifths of the firms responded 
that between 50 and 100% of all their employees had participated in inter-
nal or external courses or educational schemes. For the period 1998-2000 
the question was specified on the three employee groups, but the responses 
were on level with the 1993-1995 observations. It is interesting to note that 
a higher proportion of firms have offered courses and educational schemes to 
the skilled employees, compared to highly educated and unskilled employees. 
It is even more interesting that the difference between the proportions of 
firms making extensive use of continuous vocational training for the various 
employee groups is so limited in 1998-2000. In order to examine empiri-
cally how extensive the use of continuous vocational training for all employee 
groups is in the firms, an additive index has been constructed. Firms respon-
ding ‘0-49%’ for 1993-1995 get the value 3, and firms having responded 
50-100% get the value 6. For the period 1998-2000, the response ‘0-49%’ 
gets the value 1 and ‘50-100%’ gets the value 2. In this way, the two periods 
are weighted equally and the minimum value of 6 in the index is given when 
the firm in both periods and for all employee groups had between ‘0-49%’ of 
all their employees participating in internal or external courses or educational 
schemes. All values above 6 in the index had more extended vocational trai-
ning, either in 1993-95 or in 1998-2000.
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Table 8.19 Index of continuous vocational training
 Index Frequency Per cent Cumulative per cent
 6 114 35.0 35.0
 7 40 12.3 47.2
 8 11 3.4 50.6
 9 73 22.4 73.0
 10 18 5.5 78.5
 11 26 8.0 86.5
 12 44 13.5 100.0
The additive index in table 8.19 shows that 35% of the firms have below 50% 
coverage of continuous vocational training for both periods and all employee 
groups. This, on the other hand, means that extensive continuous vocational 
training often seems to be part of the learning policy of the firms, for some or 
for all the employee groups. The peaks in the index distribution give the im-
pression of a middle group of firms with vocational training for some, but not 
all employee groups and/or periods, and a group of firms with highly exten-
sive use of internal or external courses or educational schemes. Scoring index 
values higher than ‘9’ means that the firm makes extensive use of continuous 
vocational training in both periods, and for two or more employee groups. 
This group of firms uses continuous vocational training with high extensive-
ness. The group with index values higher than ‘6’ and lower than ‘10’ belongs 
to the medium group in extensive use of continuous vocational training. The 
table below shows this classification.
Table 8.20 Continuous vocational training for all employees
 Frequency Per cent
VT High extensiveness (1) 88 27.0
VT Medium extensiveness (2) 124 38.0
VT Low extensiveness (3) 114 35.0
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A high extensity of continuous vocational training means that all or most of 
the firm’s personnel groups participate in the knowledge-based learning part.
This means that the necessary conditions are present for innovative learning 
to become something that concerns the entire organization. Here, innovative 
learning is not the preserve of an exclusive group in the firms. These necessary 
conditions for innovative learning are present in more than one fourth of the 
firms. The largest group of firms, though, is the firms where some of the em-
ployee groups have extensive vocational training; this group embraces 38% 
of the firms. The group with low vocational training extensiveness in both 
periods and for all employee groups includes 35% of the firms. Sufficient 
conditions for innovative learning, as mentioned, depend on the situated, 
reflective and experienced-based part as well, related to the priority given to 
continuous competence development in the firm. In order to examine the 
relationship between the two parts of innovative learning, the relationship 
between extensiveness of continuous vocational training and priority given to 
competence development is shown in the table below.
Table 8.21 Continuous vocational training and competence development (CO 
Dev.)
 CO Dev. 95+00 CO Dev. 95/00 Not CO Dev.
VT high extensiveness (1) 77.3 20.5 2.3
VT medium extensiveness (2) 55.7 32.3 12.1
VT low extensiveness (3) 34.2 38.6 27.2
Among the group of firms with highly extensive continuous vocational trai-
ning almost all have stated high priority given to competence development, 
using two or more organizational or management instruments in the contin-
uous competence development. 77% have continuous competence develop-
ment in both periods, and 21% have continuous competence development 
in one of the two periods. Only 2% do not give any priority to competence 
development. Among the group of firms with medium extensiveness of con-
tinuous vocational training, the share with continuous competence develop-
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ment in one of the two periods is larger, and so is the share without continu-
ous competence development compared to the former group. Learning may 
be more fragmented here, and not as pervasive as in the group with high 
extensiveness. The last group with low extensiveness of vocational training has 
the lowest proportion prioritizing continuous competence development and 
the highest proportion that does not prioritize competence development at 
all. Thus the analysis confirms  the relationship between the two parts of in-
novative learning; but how is the vocational training situated in the learning 
organization framework? Table 8.22 answers this question.
Table 8.22 Continuous vocational training and learning organization
 LO high 95+00 LO high 95/00 Not LO high
VT high extensiveness (1) 61.4 34.1 4.6
VT medium extensiveness (2) 44.4 37.9 17.7
VT low extensiveness (3) 22.8 36.8 40.4
Among the firms with high extensiveness of continuous vocational training, 
the probability of having a learning organizational framework is very high. 
Three fifths of the firms have highly developed learning organization in both 
periods and one third have high-developed learning organization in one of 
the two periods. This indicates a good fit between the conditions of situated 
learning and the possibilities of gaining new inspiration and knowledge. The 
firms with medium extensiveness of vocational training have the highest pro-
portion of learning organization in one of the two periods, while the group 
of firms with low extensiveness of continuous vocational training has by far 
the largest proportion without learning organization in either period. This re-
lationship between extensiveness of continuous vocational training and lear-
ning environments was to be expected, and is empirically confirmed. It will 
be interesting to investigate in more detail what consequences the learning 
policies of the firms have had on the composition of their workforce. First we 
are going  to study the development of personnel profiles in firms with high 
extensiveness of continuous vocational training.
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Table 8.23 Share of highly educated, skilled and unskilled employees in firms with 
high extensiveness of continuous vocational training (Percent vertical)
 Shr.90 Shr.91 Shr.92 Shr.93 Shr.94 Shr.95 Shr.96 Shr.97 Shr.98 Shr.99
Highly
Educat 17.1 17.5 17.9 18.9 18.2 19.2 20.2 20.0 24.2 25.7
Skilled
Empl. 37.8 39.1 39.4 40.2 40.2 40.5 40.1 39.9 37.4 37.5
Un-
skilled 45.1 43.3 42.7 40.9 41.6 40.3 39.7 40.0 38.3 36.8
All
Empl. 18943 18506 18141 18066 19736 20863 19786 20106 18466 18092
A change in educational codes between 1997 and 1998 causes a break and minor inaccuracy between 
1990-97 and 1998-99 figures.
Compared to the share of highly educated employees in firms with learning 
organizations in 1993-95 and 1998-2000, the firms in this group have a 2.5 
percent point larger share of highly educated employees and ends up with a 
3.2 percent point larger share at the end of the decade. The share of highly 
educated employees increases by 50% over the period, corresponding to 
1,419 employees. This prioritizing of recruitment of employees with higher 
education is frequently followed up by continuous competence development 
where extensive use of vocational training is part of the picture. The impor-
tant point is that extensive continuous vocational training means that not 
only the highly educated employees get the training; the probability that all 
the employee groups take part in training here is high. 
This means that the skilled and unskilled employees are part of the exten-
sive training and development of employees in the employment system. The 
group of skilled employees has an almost constant share of employees over the 
decade, rising from 38% to 40% in the middle of the decade and falling back 
to 38%. From being the second largest employee group, the skilled employees 
move up to become the largest group of employees in these firms. It is the 
unskilled employees who lose jobs in the decade. From a share of 45% at the 
beginning, their share falls to 37% at the end of the decade. This is a decrease 
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in share of 18% and it means 1,892 fewer jobs for the unskilled. It is impor-
tant to remember, though, that there is a high probability that the unskilled 
employees who stay on in the firms take part in the continuous competence 
development and vocational training policy (Nielsen 2004).
Table 8.24 Share of highly educated, skilled and unskilled employees in firms with 
low extensiveness of continuous vocational training (Percent vertical)
 Shr.90 Shr.91 Shr.92 Shr.93 Shr.94 Shr.95 Shr.96 Shr.97 Shr.98 Shr.99
Highly
Educat 8.6 8.5 8.8 10.2 9.7 10.3 10.5 10.6 13.4 13.3
Skilled
Empl. 47.9 49.0 48.5 49.5 49.1 49.2 48.9 49.1 47.6 47.4
Un-
skilled 43.5 42.5 42.7 40.3 41.1 40.5 40.6 40.3 38.9 39.3
All
Empl. 5964 6040 6171 6010 6620 7047 6962 7032 7152 7126
A change in educational codes between 1997 and 1998 causes a break and minor inaccuracy between 
1990-97 and 1998-99 figures.
Table 8.24 shows the shares of highly educated, skilled and unskilled employ-
ees in firms with low extensiveness of continuous vocational training. This 
group of firms has only half the share of highly educated employees at the be-
ginning of the period, but the share is growing proportionally with the group 
of firms with high extensiveness of vocational training, ending up with a share 
of 13%. This means an extra 439 jobs for the highly educated in these firms. 
The skilled employees start out with the highest proportion at the beginning 
of the period and they end with the highest proportion as well. 
Also here, the unskilled employees lose proportions, but the present de-
crease is only half of what we observed among firms with high extensiveness 
of vocational  training, and because of general growth the unskilled employ-
ees do not lose jobs in this group of firms. But even though the share of em-
ployees is constant or even rising, employee turnover indicates there are in-
teractions between the market and the competence development and training 
144•Chapter 8
taking place inside the firms. This makes the study of hiring and separation 
important, to get a dynamic picture of the employment systems of the firms. 
First, we will examine the hiring and separation rates for the employees with 
higher education in the three groups of firms with different extensiveness of 
continuous vocational training.
Table 8.25.1 Hiring and separation rates for highly educated employees in panel 
firms in 1990-91 to 1993-94 by extensiveness of continuous vocational training
 Jobs 1990 – 91 Jobs 1991 – 92 Jobs 1992 – 93 Jobs 1993 – 94
 Hire Sep.  C/H Hire Sep. C/H Hire Sep. C/H Hire Sep. C/H
High  13.5 13.3 41 11.3 12.3 39 9.0 11.0 89 13.1 12.5 49
Med  22.4 16.1 49 20.1 15.5 30 13.1 12.1 73 15.8 16.2 54
Low  21.4 18.2 47 15.8 15.9 70 15.5 10.8 - 20.3 16.8 55
All  17.1 14.7 45 14.6 13.7 38 11.0 11.3 85 14.7 14.1 52
Table 8.25.2 Hiring and separation rates for highly educated employees in panel 
firms in 1994-95 to 1998-99 by extensiveness of continuous vocational training
 Jobs 1994 – 95 Jobs 1995 – 96 Jobs 1996 – 97 Jobs 1997 – 98 Jobs 1998 – 99
 Hire Sep. C/H Hire Sep. C/H Hire Sep. C/H Hire Sep. C/H Hire Sep. C/H
High 13.5 - 84 18.7 15.7 24 14.9 14.5 26 13.4 - - 17.8 14.6 35
Med 17.4 - 74 21.7 18.4 45 20.7 15.1 54 16.9 - - 18.5 17.2 36
Low 17.4 - 84 22.6 17.7 34 17.4 15.8 45 12.7 - - 21.8 20.8 39
All 15.2 - 80 20.1 16.7 33 17.2 14.9 40 14.6 - - 18.5 16.3 36
Due to missing data the separation rates for 1994-95 and 1997-98 are not calculated and presented 
in the table.
The importance for enterprises of having employees with higher education 
is growing in the nineties. Formal qualifications and learning capacity are 
demanded by enterprises and many jobs are created in organizations where 
learning, continuous competence development and extensive vocational trai-
ning is institutionalized. This investment in human resources can be expected 
to produce a lower employee turnover. For the highly educated employees the 
separation rates should be moderate in a situation where the firms have an 
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interest in retaining their human investments in jobs. On the other hand, the 
highly educated employees, and other groups as well, may have a career inte-
rest in being mobile on the labor market, to avoid ending up with too narrow 
and firm-specific qualifications. 
Table 8.25 shows that the highly educated employees have lower than ave-
rage hiring and separation rates in firms with extensive continuous vocational 
training. The average rate of separation is 13.4, with an s.d. of 1.6 in these 
firms. The average hiring rate of 13.9, with an s.d. of 3.0, is fairly close to 
the level of the separation rate. This means that in a situation of job growth, 
turnover and flows between the firms and the labor market is important. The 
C/H rate represents job creation relative to the hiring of the firms. The ave- 
rage C/H rate of 48 in the firms means that 48 jobs were created for every 
100 employees hired in the group. A low figure means a high share of quali-
fications hiring in addition to the hiring which follows from the job creation. 
Among the firms with medium extensiveness of continuous vocational trai-
ning, the average hiring rate is 18.5 with a 3.0 s.d., and the average separation 
rate is 15.8, with an s.d. of 2.0. The larger gap between hiring and separation 
rates means that the C/H rate is 52 in these firms. Hiring in excess of job crea-
tion is lower here. The firms with low extensiveness of continuous vocational 
training have average hiring and separation rates on level with the firms with 
medium extensiveness. Here the C/H rate is 53; the higher rate is, however, 
due to variations as the standard deviation is higher here. In general, the 
analysis shows that the hiring level is determined by the creation of new jobs, 
but also by the employee flows between the firms and the market. Even in a 
situation where firms invest extensively in training, there is a permanent need 
for recruiting qualifications on the market.
Table 8.26 on next page shows the hiring and separation rates for skilled 
employees. It is interesting that in firms with extensive continuous vocational 
training, the average hiring rate of 13.3 and separation rate of 13.1 is on level 
with those for the highly educated employees in the same firms. Due to the 
lower job creation in the firms for this  group, the average C/H rate is 38. 
In general, on the market for skilled qualifications, a relatively high mobility 
between firms has been institutionalized (Sengenberger 1974).
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Table 8.26.1 Hiring and separation rates for skilled employees in panel firms in 
1990-91 to 1993-94 by extensiveness of continuous vocational training
 Jobs 1990 – 91 Jobs 1991 – 92 Jobs 1992 – 93 Jobs 1993 – 94
 Hire Sep.  C/H Hire Sep. C/H Hire Sep. C/H Hire Sep. C/H
High  15.2 11.8 32 11.5 12.3 32 10.3 11.8 45 10.5 12.5 96
Med  20.2 16.0 43 18.8 17.8 21 13.3 18.5 33 13.9 16.6 65
Low 20.9 17.7 49 19.1 18.3 39 18.1 19.6 47 16.3 16.1 66
All  18.2 14.5 41 15.7 15.5 29 12.9 15.8 44 12.8 14.7 77
Table 8.26.2 Hiring and separation rates for skilled employees in panel firms in 
1994-95 to 1998-99 by extensiveness of continuous vocational training
 Jobs 1994 – 95 Jobs 1995 – 96 Jobs 1996 – 97 Jobs 1997 – 98 Jobs 1998 – 99
 Hire Sep. C/H Hire Sep. C/H Hire Sep. C/H Hire Sep. C/H Hire Sep. C/H
High 17.5 - 43 17.4 16.3 19 9.8 13.3 36 15.3 - 13 12.2 13.6 25
Med 18.9 - 35 17.1 17.1 31 16.0 15.6 46 19.6 - 20 16.0 16.6 28
Low 21.0 - 54 20.4 20.0 26 17.1 18.2 32 17.9 - 30 16.7 19.8 37
All  18.7 - 42 17.9 17.3 25 13.5 15.1 40 17.5 - 19 14.6 16.0 29
Due to missing data the separation rates for 1994-95 and 1997-98 are not calculated and presented 
in the table.
This norm of mobility is part of an access to broader competence develop-
ment for the skilled employees, and it may explain the comparatively low 
C/H rate. In the firms with medium-extensive continuous vocational trai-
ning, the average hiring rate of 17.1 and separation rate of 16.9 are higher 
than in the firms with high extensiveness of training. This could indicate that 
the former group of firms, within the frames of a dynamic market, actively 
depress employee turnover in order to retain qualifications in the firms. This 
is supported by the fact that the firms with low extensiveness of training have 
the highest average hiring rate of 18.6, and an average separation rate of 18.5. 
This indicates a high employee turnover, but also that job turnover is high as 
well, which is reflected in a relatively high C/H rate of 42, with a standard 
deviation of 13. 
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Table 8.27.1 Hiring and separation rates for unskilled employees in panel firms in 
1990-91 to 1993-94 by extensiveness of continuous vocational training
 Jobs 1990 – 91 Jobs 1991 – 92 Jobs 1992 – 93 Jobs 1993 – 94
 Hire Sep.  C/H Hire Sep. C/H Hire Sep. C/H Hire Sep. C/H
High 21.2 17.9 14 14.5 16.2 18 15.0 16.5 14 12.7 15.5 87
Med 25.7 24.8 25 26.1 25.9 17 22.2 25.1 25 20.2 22.2 50
Low 28.7 24.6 30 24.1 23.6 39 28.9 29.2 23 21.5 22.6 65
All  24.0 21.3 21 20.1 20.8 22 19.7 21.6 21 16.7 19.0 67
 
Table 8.27.2 Hiring and separation rates for unskilled employees in panel firms in 
1994-95 to 1998-99 by extensiveness of continuous vocational training
 Jobs 1994 – 95 Jobs 1995 – 96 Jobs 1996 – 97 Jobs 1997 – 98 Jobs 1998 – 99
 Hire Sep. C/H Hire Sep. C/H Hire Sep. C/H Hire Sep. C/H Hire Sep. C/H
95+00 24.7 - 20 21.5 19.5 18 12.4 15.5 38 20.9 - 9 17.6 19.4 16
95/00 26.2 - 26 24.3 23.3 24 16.6 21.0 - 39.5 - 11 21.1 20.5 20
Not 29.6 - 40 30.0 26.3 26 19.4 24.5 28 27.4 - 24 26.2 23.4 28
All f. 26.0 - 26 23.9 21.9 22 15.3 19.0 67 28.8 - 13 20.5 20.5 21
Due to missing data the separation rates for 1994-95 and 1997-98 are not calculated and presented 
in the table.
 
Even though their shares of jobs are shrinking, the hiring and separation rates 
for unskilled employees are generally high. When adjustments are needed, it 
is often the unskilled employees who are the objects of short-term regulation. 
But even so, the average hiring rate of 17.8 with an s.d. of 4.4 and the average 
separation rate of 17.2 with an s.d. of 1.7 in the firms with highly extensive 
vocational training show that these firms have much lower employee turn-
over than the other groups of firms which do not use continuous vocational 
training as extensively. In firms with medium extensiveness of continuous 
vocational training, the average rate of hiring is 25.7, with an s.d. of 6.5, 
and the average rate of separation is 23.3 with an s.d. of 2.1. This is 6 to 
8 percent points higher than the group of firms with high extensiveness of 
vocational training, but the average C/H rates are very similar, 26 and 25 re-
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spectively. The firms with low extensiveness of continuous vocational training 
have slightly higher, and thus the highest averages of hiring and separation 
rates among the three groups of firms. The average hiring rate is 26.2 and the 
separation rate is 24.9. The C/H rate is 34, which is a result of a relatively 
high job turnover related to the high employee turnover. 
The analysis of the employment implications of competence development 
and continuous vocational training has shown that, parallel to the human 
capital enhancement activities inside the firms, a gradual shift in personnel 
profiles is taking place in the firms, favoring the highly educated employees. 
In excess of the increasing number of jobs for highly educated employees, a 
parallel replacement is taking place as well, which means mobility, learning 
and career opportunities in other firms. The flows of employees in and out are 
lowest in firms with high extensiveness of training. In the same way, the job 
turnover is lowest in firms giving high priority to continuous competence de-
velopment. The most important observation is that this is true for all groups 
of employees, and for the unskilled employees the gap is by far the largest. 
This means that the firms, though embedded in different market conditions, 
endeavor to retain their investments in human resources. In this process, the 
firms have to play together with the market forces, and not against them, in 
their human resources strategies.   
8.4 ConCluding observAtions
The main results from this analysis of competence development and continu-
ous  vocational training are that:
-  Among the group of firms ascribing decisive importance to continu-
ous skill development in both periods, the probability of product or 
service innovation is very high.
-  More than half the firms ascribing decisive importance to continuous 
skill development in both periods have continuous highly developed 
learning organizations.
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-  The net employment trend is increasing for the firms ascribing deci-
sive importance to continuous skill development in both periods.
-  Competence development in firms is related to the way organization 
and management is used actively and deliberately in the work pro-
cesses as instruments to enhance employees’ capabilities.
-  Cooperation and networking across divisions and groups as well as 
team-work are central when used among other instruments in compe-
tence building, both in 1995 and 2000.
-  Firms ascribing great importance to two or more instruments both 
in 1995 and 2000 have almost five times higher chance of being con-
tinuously product or service innovative.
-  The probability of having a highly developed learning organization is 
very high in the group of firms with continuous competence develop-
ment.
-  The group of firms with continuous competence development ends 
up with the lowest net employment, but the group has the highest 
average on the employment index.
-  In firms with continuous competence development the personnel pro-
file develops gradually, increasing the share of employees with higher 
education and decreasing the share of especially unskilled employees.
-  Though the share of highly educated employees is growing throughout 
the decade in the firms with continuous competence development, it 
is at moderate job creation and job destruction rates.
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-  A high extensity of continuous vocational training means that all or 
most of the firm’s personnel groups participate in the knowledge-based 
learning part.
-  Among the group of firms with high extensity of continuous voca-
tional training almost all give high priority to continuous competence 
development.
-  The firms with high extensity of continuous vocational training are 
characterized by a high share of highly educated employees, but the 
skilled and unskilled employees take part in the extensive training and 
development in these firms, too.
-  Hiring and separation rates for unskilled employees are generally the 
highest, even though their shares of jobs are shrinking. This indicates 
that it is often the unskilled employees who are the objects of short-
term regulation as well as medium-term downsizing.  
Chapter 9
Personnel policies and strategies: 
flexibility, integration and mobility
Investments in human capital through competence development and con-
tinuous vocational training act as an incentive for management to retain 
employees and keep turnover low. Similar incentives and behaviour are to 
be expected in cases where firms are dependent on knowledge and learning 
capacity. Still, even in firms with learning organization and competence de-
velopment practices we see a fair amount of turnover. This leads to a need 
for strategic recruitment, resulting in gradual changes of personnel profiles 
in the firms over time. Deliberate considerations and the resulting behaviour 
in personnel matters therefore bring into focus the question of the personnel 
policies and strategies applied by the different groups of firms. Our approach 
to personnel policies and strategies will be to examine the carried-out beha-
viour rather than formal intentions and written documents. Consequently, 
we define personnel policies as the actual behaviour which ensures that the 
personnel resources are in accordance with the needs of the firm. Analyti-
cally, this definition brings the concept of flexibility on the agenda. Flexibility 
provides the means for regulating and adjusting the human resources in ac-
cordance with the short- and long-term needs of the individual firms. One 
of the important contributions on these issues is John Atkinson’s theory on 
the flexible firm (Atkinson 1985). Essentially, this theory builds a model of 
horizontal segmentation in the firm. One segment constitutes the core group 
of employees, who are functionally flexible and mobile between different job 
assignments and  functions inside the firm. Another segment is the peripheral 
group of employees, who are numerically flexible and mobile in and out of 
the firm. 
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9.1 internAl And externAl flexibility in enterprises
Atkinson’s model of the flexible firm has been extended in a Danish study 
of personnel policies and staff planning in firms (Jørgensen, Lind & Nielsen 
1990). In addition to Atkinson’s use of functional and numerical flexibility, 
the Danish research group developed two new dimensions of flexibility. The 
first additional dimension is regulation of working time, and the second is 
regulation of working intensity. The analysis showed that the firms used these 
four dimensions of flexibility in combination to ensure that the personnel 
resources matched their needs. In the present context, we are going to go a 
step further and construct a taxonomy of personnel strategy on the flexibility 
dimensions. The taxonomy assumes that the firms need instruments suitable 
for longterm integration of core competences and knowledge sources in their 
labor force as well as short-time regulation and at times downsizing of the 
more peripheral labor. This means that the personnel strategy must include 
measures to ensure internal flexibility of the core labor force as well as external 
flexibility of the more peripheral groups. 
Table 9.1 Taxonomy of flexibility
Internal flexibility Functional flexibility
 Working time flexibility
External flexibility Numerical flexibility
 Outsourcing
As measures of internal flexibility, the firms are expected to use functional 
flexibility as well as working time flexibility. These measures of regulation are 
appropriate in relation to long-time integration of core competences. Espe-
cially functional flexibility contributes to competence enhancement. As meas-
ures of external flexibility, the firms may use numerical flexibility as well as 
outsourcing of activities. Numerical flexibility is suitable for short-time regu-
lation, and outsourcing is suitable for downsizing functions not important 
for the firm’s knowledge base. We will start the analysis of personnel policies 
and strategies by investigating how the various groups of firms with different 
innovation and learning behaviour make use of the measures of internal and 
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external flexibility in their personnel policy. It is an important analytical point 
to bear in mind that the pattern of flexibility used by the different groups of 
firms can be expected to have consequences for employment over time. What 
these consequences will be depends on the strategies of integration and mo-
bility applied in the firms.
We define personnel strategy in line with Atkinson (1985) as the long-
term development of core competences in combination with the short-term 
regulation of peripheral employment in enterprises. This means that we are 
going to examine developments over time in the pattern of core and peri- 
pheral employment for different groups of firms, and among various educa-
tional groups of employees. In doing so, we are going to integrate the analysis 
of personnel policies and strategies in the firms, relating the use of flexibility 
measures to the strategic development in the mix between core labor and 
peripheral labor in the firms. Our analytical starting point will be the firms’ 
use of flexibility measures. We asked the firms in 1996 (1995) and again in 
2001 (2000) to what extent they used the four flexibility measures, and clas-
sified their responses according to use, into “a high or to some extent” vs. 
“a small extent or not at all.” The result is shown in the table below. The col-
umn (1995+2000) shows proportions of firms using flexibility to a high or 
some extent in both periods. The column (1995/2000) shows proportions of 
firms using flexibility to a high or some extent in one of the two periods, and 
the column (Low) shows the proportion of firms using flexibility to a small 
extent or not at all in both periods.
Table 9.2 Flexibility measures in 1995 and/or 2000
Flexibility (1995+2000) (1995/2000) Low N=100%
Functional (FF) 38.3 38.5 23.1 493
Working time (WT) 34.4 41.4 24.3 503
Numerical (NF) 30.5 44.5 25.1 499
Outsourcing (OT) 17.6 36.8 45.6 494
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Functional flexibility is the measure used most frequently to a high or some 
extent for both periods: 38% of the firms make continuous use of functional 
flexibility in their personnel policy. The same proportion makes use of the 
measure to a high or some extent in either 1995 or 2000, and less than one 
fourth of the firms have little or no experience with the measure in their per-
sonnel policy in either of the periods. Almost the same pattern is found in the 
use of working time flexibility, though the continuous use of this measure in 
both periods is relatively lower, and the use in one of the two periods higher. 
Numerical flexibility is used to a high or some extent in both periods by 31% 
of the firms, and by 45% of the firms in one of the two periods. This could in-
dicate a shift in the use of numerical flexibility, either as a decrease or as an in-
crease in the use over the decade. Outsourcing is used by 18% of the firms in 
both periods, and by 37% of the firms in one of the two periods. 46% of the 
firms have little or no experience with this measure. The general impression is 
that the firms use the flexibility measures frequently. The measures of internal 
flexibility are used most frequently in both periods, whereas the measures of 
external flexibility are more  often used in only one of the two periods. 
Table 9.3 on next page shows the use of flexibility measures in firms, 
grouped after product or service innovation (P/S Innovation). The firms with 
continuous product or service innovation are the most frequent users of func-
tional flexibility in their personnel policy; 47% of these firms used functional 
flexibility in both periods and 43% used it in one of the two periods. Among 
the firms with no product or service innovation, only 30% used functional 
flexibility in both periods, and 34% of the firms did not make use of func-
tional flexibility in their personnel policy.
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Table 9.3 P/S Innovation and flexibility measures
Functional flexibility 95+00 95/00 Low 
P/S Innovation 95+00 46.7 42.8 10.5
P/S Innovation 95/00 39.4 38.1 22.5
No P/S Innovation 30.3 35.5 34.2
Working time flexibility 95+00  95/00 Low 
P/S Innovation 95+00 43.0 39.1 18.0
P/S Innovation 95/00 31.1 48.8 20.1
No P/S Innovation 29.3 35.7 35.0
Numerical flexibility  95+00  95/00 Low 
P/S Innovation 95+00 33.1 37.0 29.9
P/S Innovation 95/00 32.9 47.2 19.9
No P/S Innovation 24.7 48.7 26.6
Outsourcing flexibility  95+00  95/00 Low
P/S Innovation 95+00 22.4 38.8 38.8
P/S Innovation 95/00 16.9 40.0 43.1
No P/S Innovation 15.3 31.2 53.5
 
The pattern is quite similar for working time flexibility as a measure. 43% 
of the continuously innovative firms made use of working time flexibility in 
both periods and 39% in one of the two periods. On the other hand, 29% 
of the not-innovating firms used this flexibility measure in both periods, and 
35% did not make any use of the measure. Numerical flexibility was used 
by one third of the continuously P/S innovative firms in both periods and 
by 37% in one of the two periods. Although the innovative firms do make 
use of numerical flexibility, it is at a distinctly lower level than their use of 
functional and working time flexibility. The continuously innovative firms 
have the highest proportion of firms with low use of numerical flexibility. The 
non-P/S innovative firms use numerical flexibility most frequently in one of 
the two periods. Outsourcing is used in the personnel policy of the conti- 
nuously innovative firms as well, but to a lesser extent. 22% of these firms 
have used outsourcing in both periods and 39% in one of the two periods. 
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This last figure could be interpreted as an increasing trend. We find the same 
pattern among the group of firms with P/S innovation in one of the two peri-
ods. The pattern is not so marked among the firms without product or service 
innovation. In general, the product and service innovative firms frequently 
make use of flexibility measures in their personnel policy, and it is evident 
from the table that a higher proportion of P/S innovative firms use internal 
flexibility. This may well have to do with the need to preserve the core compe-
tences. Numerical flexibility is also used by these firms, but to a lesser extent. 
Still, it is obvious that these firms also need the possibility of short-term and 
external regulation in their personnel policy.
Table 9.4 Learning organization and flexibility measures
Functional flexibility 95+00 95/00 Low
LO high 95+00 57.8 33.2 9.1
LO high. 95/00 32.2 42.4 25.4
Not LO 18.6 41.1 40.3
Working time flexibility 95+00 95/00 Low
LO high 95+00 43.9 41.8 14.3
LO high. 95/00 31.7 39.3 29.0
Not LO 24.4 43.5 32.1
Numerical flexibility 95+00 95/00 Low
LO high 95+00 35.1 44.7 20.2
LO high. 95/00 30.0 39.4 30.6
Not LO 24.4 51.2 24.4
Outsourcing flexibility 95+00 95/00 Low
LO high 95+00 26.1 38.8 35.1
LO high. 95/00 10.3 33.3 56.3
Not LO 15.2 38.6 46.2
Firms that have developed and maintained learning organizations over the 
decade  can be expected to make more intensive use of the flexibility mea-
sures than firms without learning organization. In table 9.4 the relationship 
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between development of learning organization and use of flexibility measures 
is shown. 58% of the firms with continuous learning organization in 1995 
and 2000 make use of functional flexibility in both periods, while only 9% 
did not use the measure in either period. Functional flexibility gets the high-
est score among the firms with continuous learning organization. Only 19% 
of the firms without learning organization use functional flexibility in both 
periods, and 40% of these firms do not use the measure at all. The firms with 
continuous learning organization also use working time flexibility, but at a 
lower level. This measure is frequently used among all groups of firms in one 
of the two periods. What is more interesting is that even though the internal 
flexibility measures are used intensively by the firms with learning organiza-
tion, these firms use the external flexibility measures frequently as well. Nu-
merical flexibility is used by 35% of the continuous learning organizations in 
both periods and by 45% of these firms in one of the two periods. Only 20% 
of the firms do not use numerical regulation of employees. These firms use 
outsourcing as well; almost two thirds of the firms used outsourcing in either 
both periods or in one of the two periods. To sum up, internal flexibility 
measures are used by a high proportion of firms with learning organization, 
but external flexibility is also frequently used. Firms which use internal and 
external flexibility simultaneously are flexible firms in Atkinson’s original un-
derstanding. Here the long-term considerations of competence development 
and training go hand in hand with short-term regulation of employment.
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Table 9.5 Competence development and flexibility measures
Functional flexibility 95+00 95/00 Low
CO high 95+00 61.4 31.8 6.8
CO high. 95/00 35.5 41.1 23.4
Low CO 31.3 38.9 29.8
Working time flexibility 95+00 95/00 Low
CO high 95+00 41.1 42.2 16.7
CO high. 95/00 36.0 41.6 22.3
Low CO 30.1 40.7 29.2
Numerical flexibility 95+00 95/00 Low
CO high 95+00 34.8 39.3 25.8
CO high. 95/00 29.7 47.7 22.6
Low CO 29.3 43.7 27.0
Outsourcing flexibility 95+00 95/00 Low
CO high 95+00 22.1 43.0 34.9
CO high. 95/00 19.8 37.6 42.6
Low CO 13.7 33.7 52.6
Table 9.5 shows the use of flexibility measures among firms with various de-
grees of competence development. Functional flexibility is the measure most 
often used by the firms with continuous competence development. Only 7% 
of these firms do not use the measure, and 61% of them use it in both peri-
ods. This is not surprising as functional flexibility can be considered an instru-
ment naturally belonging in the organizational toolbox of competence deve-
lopment. Working time flexibility is also used, but at a lower level, among the 
firms with continuous competence development, and the difference between 
the three groups of firms is not so striking here. We would expect the use of 
numerical flexibility to be at a low level among the firms with continuous 
competence development. This is, however, not the case. Three fourths of 
the firms with highly developed competence development make use of the 
measure in one or both the periods, and more than a third of the firms in both 
periods. Outsourcing is used, but not as frequently among the competence 
15personnel polICIes and strategIes: flexIbIlIty, IntegratIon and mobIlIty•
developing firms. 22% of the continuous competence developing firms use 
outsourcing in both periods, and 35% do not make use of the measure. 
 
9.2 flexibility And employment
The flexibility measures are applied in short-term regulations to ensure that 
the personnel resources are in accordance with the needs of the firms. Con-
tinuous use of the various measures in the personnel policy may have conse-
quences for the medium-term employment trends. Firms using mainly func-
tional flexibility can be expected to have more stable employment with fewer 
fluctuations than firms relying mainly on numerical flexibility. We are going 
to study the employment trends resulting from the various uses of flexibility 
forms. First we will observe the trends related to functional flexibility.
Table 9.6 Employment in panel firms by functional flexibility in 1995 and/or 
2000 (Index 1990 = 100)
 Emp.90 Emp.91 Emp.92 Emp.93 Emp.94 Emp.95 Emp.96 Emp.97 Emp.98 Emp.99
FF 30327
95+00 = 100 101.3 98.0 95.5 103.1 109.1 103.2 105.2 100.2 98.3
FF 13210
95/00 = 100 97.7 98.0 97.5 104.5 106.6 106.8 109.4 110.2 110.0
Not 5426
FF = 100 99.2 99.0 94.6 98.2 99.4 98.5 117.8 99.0 98.6
All 48963
firms = 100 100.1 98.1 95.9 102.9 107.3 103.6 107.7 102.8 101.5
Functional flexibility applied to a high and some extent in both periods in-
dicates high chances of continuous use of this personnel policy instrument 
throughout the decade. This policy seems to be related to a moderate and 
slightly decreasing employment trend in the firms, oscillating around a mean 
index value of 101.4 for the decade, with an s.d. of 3.9. The group of firms 
with functional flexibility applied in one of the two periods has the highest 
employment growth among the three groups of firms, which brings the mean 
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index value up to 104.1, with an s.d. of 5.3. Firms not using functional flexi-
bility as instrument have a mean index value in the decade of 100.4 and the 
highest s.d. of 6.3. Though the slightly decreasing employment trend is part 
of the picture, the most important result is that the continuously function-
ally flexible firms have the lowest employment variation (s.d.) in the decade 
among the three groups. The continuously functionally flexible firms and the 
firms without functional flexibility end up with almost the same index value 
by the end of the period, but the employment dispersion over the decade is 
much higher for the latter group of firms.
 
Table 9.7 Employment in panel firms by working time flexibility in 1995 and/or 
2000 (Index 1990 = 100)
 Emp.90 Emp.91 Emp.92 Emp.93 Emp.94 Emp.95 Emp.96 Emp.97 Emp.98 Emp.99
WT 26339
95+00 = 100 100.1 97.9 96.1 103.2 105.9 99.8 101.7 95.2 94.0
WT 15935
95/00 = 100 100.2 97.6 96.8 105.2 107.3 105.6 109.9 111.9 109.7
Not 8656
WT = 100 99.3 98.4 94.1 96.9 101.3 102.7 112.3 100.4 100.7
All 50930
firms = 100 100.0 97.9 96.0 102.7 105.6 102.1 106.1 101.3 100.0
In table 9.6 we saw that use of functional flexibility was related to a slightly 
decreasing employment trend. This is even truer for continuous use of wor-
king time flexibility. The group of firms with working time flexibility in both 
periods has a mean index value of 99.4 for the decade and an s.d. of 3.7. On 
the other hand, working time flexibility in one of the two periods is associ-
ated with a net employment growth of almost ten percent points, and a mean 
index value of 104.4 with an s.d. of 5.4. This represents smooth growth up 
through the decade. The group of firms without working time flexibility ap-
plied has an employment development of almost status quo in the decade. 
But some oscillation is noticeable here. The standard deviation is 4.8, which 
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is larger than for the first-mentioned group of firms applying continuous 
working time flexibility in their personnel policy. Generally, continuous use 
of internal flexibility seems to be related to status quo or slightly decreasing 
employment, while the firms applying internal flexibility in one of the two 
periods experience marked employment growth over the decade. Next, we are 
going to examine relations between use of external flexibility measures and 
employment trends.
Table 9.8 Employment in panel firms by numerical flexibility in 1995 and/or 
2000 (Index 1990= 100)
 Emp.90 Emp.91 Emp.92 Emp.93 Emp.94 Emp.95 Emp.96 Emp.97 Emp.98 Emp.99
NF 25174
95+00 = 100 97.7 97.1 96.5 103.7 108.9 102.0 101.1 94.8 91.8
NF 17853
95/00 = 100 101.8 97.8 91.9 98.8 98.9 99.4 108.6 102.4 102.2
Not 7254
NF = 100 103.5 100.8 102.6 107.6 116.9 115.8 124.1 127.8 129.0
All 50281
firms = 100 100.0 97.9 95.7 102.5 106.5 103.0 107.1 102.2 100.9
Use of numerical flexibility makes it possible to regulate the need for person-
nel resources on a short-term basis, but there is an obvious trade-off between 
this personnel policy measure and developing competences and building 
long-term knowledge capacity among the human resources. The group of 
firms practicing numerical flexibility in both periods experiences a decrease 
in employment of eight percent points in the decade. Though personnel turn-
over may be high, the oscillations around the net employment figures are not 
particularly high, with an s.d. of 4.9. Firms practicing numerical flexibility in 
one of the two periods experience a slight growth in employment. The mean 
index value in the period is 100.2 and the dispersion is 4.2. The group of 
firms that do not regulate numerically have the highest employment growth, 
with an increase of 29 percent points. A possible explanation may be that this 
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group is composed of growth firms with no need for short-term numerical 
regulation of employees. 
Table 9.9 Employment in panel firms by outsourcing flexibility in 1995 and/or 
2000 (Index 1990= 100)
 Emp.90 Emp.91 Emp.92 Emp.93 Emp.94 Emp.95 Emp.96 Emp.97 Emp.98 Emp.99
OT 13476
95+00 = 100 103.6 100.5 98.5 106.5 105.3 99.2 101.0 98.7 99.2
OT 22565
95/00 = 100 97.7 95.7 92.9 98.1 102.7 99.2 104.4 94.7 92.3
Not 14704
OT = 100 100.2 98.7 98.1 105.8 109.7 108.4 112.6 113.0 111.8
All 50745
firms = 100 100.0 97.8 95.9 102.6 105.4 101.9 105.9 101.1 99.8
Compared to numerical flexibility, outsourcing is a more radical instrument, 
because it moves jobs rather than employees. Easy hiring and firing rules is 
one of the characteristics of the Danish labor market, which means that it is 
possible to use numerical flexibility as a short-term measure; but jobs cannot 
be outsourced and insourced as a similar short-term practice. It is indeed 
interesting to note that the group of firms which outsourced in both periods 
reached the highest index number of employment at the end of the period, 
compared to the other groups of firms practicing a flexibility form continu-
ously in both periods. The mean employment in the decade is 101.3  with an 
s.d. of 2.9. The group most similar to this is the group of functionally flexible 
firms with a mean employment of 101.4 and an s.d. of 3.9 in the decade. The 
group of firms practicing outsourcing in one of the two periods experienced 
a more moderate development with an 8 percent-point net loss of jobs by the 
end of the decade. Firms without outsourcing practice had a net gain in em-
ployment of 12 percent points. Together with the firms that do not practice 
numerical flexibility, they have the highest net growth in employment of the 
decade.
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9.3 Core And peripherAl employees
Presumably, the use of flexibility measures in personnel policy is related to the 
development of a core and a peripheral group of employees in the firms. We 
can expect that the moderate employment development among firms con-
tinuously practicing various flexibility policies throughout the decade relates 
to strategic considerations of building core groups and regulating on peri- 
pheral groups. In the following we are going to study the development of core 
and peripheral employee groups over the decade. The core group is defined 
as employees with full-time and continuous employment for more than one 
year in the individual firm and a maximum of one unemployment period. 
The peripheral group is defined as employees with more than one unemploy-
ment period in the year, or continuous part-timers. The table below shows the 
development of core groups of employees in the product or service innovative 
firms.
Table 9.10 Employment of core employees in panel firms by product innovation in 
1995 and/or 2000 (Index 1990= 100)
 Emp.90 Emp.91 Emp.92 Emp.93 Emp.94 Emp.95 Emp.96 Emp.97 Emp.98 Emp.99
P/S 16477
95+00 = 100 97.7 106.7 126.5 125.8 137.4 139.0 141.0 134.1 133.6
P/S 7980
95/00 = 100 104.0 104.2 111.5 113.5 117.4 119.8 125.2 124.4 129.1
No 4531
P/S = 100 101.9 103.8 118.3 124.2 118.1 115.4 122.2 116.1 117.3
All 28988
firms = 100 100.1 105.6 121.1 122.2 128.9 130.0 133.7 128.6 129.8
For the group of firms with product or service innovation in 1993-1995 as 
well as 1998-2000, the core group of employees has been growing up to the 
index value of 141 in 1997, but thereafter it shrinks somewhat towards the 
end of the decade. The result is that the group of firms with continuous pro-
duct innovation has a growth in their core labor force of one third over the 
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decade. The group of firms with product or service innovation in one of the 
two periods shows more steady growth and ends up with an index value of 
129. Also the group of firms without product or service innovation has a 
growing core labor force in the decade, but at a lower level than the two other 
groups. Among the three groups of firms, the group with continuous pro-
duct or service innovation has the highest growth in core labor force and the 
group without product or service innovation the lowest growth. This may be 
taken as an indicator of the need for the former group to sustain a growing 
knowledge source among its employees.
Table 9.11 Employment of peripheral employees in panel firms by product inno-
vation in 1995 and/or 2000 (Index 1990= 100)
 Emp.90 Emp.91 Emp.92 Emp.93 Emp.94 Emp.95 Emp.96 Emp.97 Emp.98 Emp.99
P/S 11483
95+00 = 100 100.1 83.6 55.9 76.1 69.3 57.0 61.7 57.5 54.8
P/S 4932
95/00 = 100 102.8 96.0 71.2 80.7 86.1 80.6 96.0 77.8 67.9
No 4450
P/S = 100 95.9 89.7 67.8 74.7 72.8 63.5 54.0 61.3 59.5
All 20865
firms = 100 99.8 87.9 62.1 76.9 74.0 64.0 68.1 63.1 58.9
Table 9.11 shows the development for peripheral labor groups in the same 
three groups of firms as table 9.10 showed for core groups. The table comes 
out with a pattern almost complementary to the pattern found in table 9.10. 
For the firms with continuous product innovation, a decreasing trend in 
peripheral employees can be observed, ending up with almost halving the 
peripheral group and with the lowest index number among the three groups 
of firms at the end of the decade. The group with product or service innova-
tion in one of the two periods also experiences a decrease in their peripheral 
labor force, but not as markedly as the former group. The same propensity 
can be observed for the firms with no product or service innovation in the 
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periods. To sum up, the development in core and peripheral labor among 
firms with various product or service innovation practices shows that the 
share of core employees is growing, and the share of peripheral employees is 
decreasing. This pattern is most manifest in firms with continuous product 
innovation. 
 
Table 9.12 Employment of core employees in panel firms by learning organi- 
zation in 1995 and/or 2000 (Index 1990= 100)
 Emp.90 Emp.91 Emp.92 Emp.93 Emp.94 Emp.95 Emp.96 Emp.97 Emp.98 Emp.99
LO 21285
95+00 = 100 100.4 105.4 120.8 119.9 129.9 131.7 134.3 128.9 130.0
LO 6488
95/00 = 100 99.1 104.0 119.2 124.5 119.8 122.7 128.0 124.1 124.8
Not 2331
LO = 100 103.2 107.8 117.3 124.9 129.3 124.9 133.5 131.2 133.3
All 30104
firms = 100 100.4 105.3 120.2 121.3 127.7 129.2 132.9 128.0 129.2
Table 9.12 shows developments in core groups of employees in firms with 
various experiences of continuous learning organization. The group of firms 
with learning organization in both 1993-95 and 1998-2000 develops the core 
groups up to a peak in 1997 and ends up with an index value of 130 at the 
end of the decade. Firms with learning organization in one of the two periods 
show a similar growth, but at a lower level, ending up with an index value 5 
points lower. Firms without learning organization experiences show growth 
similar to the continuous learning organizations and end up with a slightly 
higher index value. Compared to the continuous learning organizations, the 
latter group of firms shows a much more volatile growth in the core group 
from year to year.
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Table 9.13 Employment of peripheral employees in panel firms by learning 
organization in 1995 and/or 2000 (Index 1990= 100)
 Emp.90 Emp.91 Emp.92 Emp.93 Emp.94 Emp.95 Emp.96 Emp.97 Emp.98 Emp.99
LO 13881
95+00 = 100 101.1 87.8 59.3 77.5 74.7 62.3 64.7 62.3 59.6
LO 5806
95/00 = 100 98.2 86.4 61.5 69.7 70.0 63.3 75.0 64.0 57.0
Not 2030
LO = 100 91.5 85.7 82.6 90.1 83.7 81.0 73.5 75.8 67.7
All 21717
firms = 100 99.4 87.2 62.1 76.6 74.3 64.3 68.3 64.0 59.7
Employment of peripheral labor in learning organizations shows similar pat-
terns to the ones we found for peripheral labor in product or service innova-
tive firms. For the firms with continuous learning organizations, a marked os-
cillation from year to year can be observed. This is the result of the short-term 
regulations, which is the strategic raison d’etre for peripheral labor and what 
could be expected. However, the most important observation is the medium-
term development in the use of core and peripheral labor. The growth in the 
use of core labor and the decrease in the use of peripheral labor must be ana-
lytically compared to net employment in the learning organizations over the 
decade. When only a moderate employment growth can be observed among 
the group of firms with learning organization, this is related to their decrea-
sing use of peripheral labor, and it must be seen in relation to their increasing 
use of core labor. Later we are going to examine how this pattern between 
core and peripheral groups presents itself among the various educational 
levels of employees in the different groups of firms. But first we will examine 
the pattern of core and peripheral labor in groups of firms with different prac-
tices of competence development.
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Table 9.14 Employment of core employees in panel firms by competence develop-
ment in 1995 and/or 2000 (Index 1990= 100)
 Emp.90 Emp.91 Emp.92 Emp.93 Emp.94 Emp.95 Emp.96 Emp.97 Emp.98 Emp.99
CO 12685
95+00 = 100 100.1 107.6 127.8 123.7 135.6 136.8 137.6 127.3 126.5
CO 10522
95/00 = 100 102.5 103.6 117.0 120.2 120.3 121.7 126.4 126.2 127.3
Not 6897
CO = 100 97.8 103.8 110.9 118.5 124.6 126.6 134.2 132.2 136.9
All 30104
firms = 100 100.4 105.3 120.2 121.3 127.7 129.2 132.9 128.0 129.2
Table 9.14 shows that the firms with continuous competence development 
experience a growth in core labor which is higher than the other groups of 
firms up until 1997. After 1997, the firms experience a steep decline of 7.5% 
in the core labor groups and end up with the lowest index value among the 
three groups, but on level with firms with competence development in one of 
the two periods. This latter group experiences a smoother and more balanced 
growth in their core labor force. The same can be said about the group of 
firms without competence development. This group ends up with the largest 
increase in core labor among the three groups of firms.
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Table 9.15 Employment of peripheral employees in panel firms by competence 
development in 1995 and/or 2000 (Index 1990= 100)
 Emp.90 Emp.91 Emp.92 Emp.93 Emp.94 Emp.95 Emp.96 Emp.97 Emp.98 Emp.99
CO 8438
95+00 = 100 102.3 84.8 51.0 76.1 68.6 54.6 57.7 53.4 51.4
CO 7349
95/00 = 100 99.5 90.3 66.4 74.8 77.4 68.9 66.4 69.0 67.6
Not 5930
CO = 100 95.2 86.8 72.5 79.5 78.5 72.5 85.6 72.8 61.7
All 21717
firms = 100 99.4 87.2 62.1 76.6 74.3 64.3 68.3 64.0 59.7
As was to be expected, we find the same declining number of peripheral labor 
among the firms with continuous competence development. Actually, here 
we find the lowest index number of peripheral labor at the end of the decade 
among the various groups of firms. This is not really surprising, but what 
is surprising is the fact that we do not find the steep decrease from 1997 to 
98 that we found in relation to core labor. The group of firms with compe-
tence development in one of the two periods does not experience as marked 
a decrease in their peripheral labor as the group of firms with continuous 
competence development, and they have the highest index value at the end 
of the decade. The index value is 6 points higher than the index value of the 
firms with no competence development. This latter group has an index value 
10 points higher than the index value of the group of firms with continuous 
competence development.
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Table 9.16.1 Core and peripheral status among highly educated employees in 
panel firms in 1990-94 by learning organization in 1993-95 and/or 1998-
2000
 1990 1991 1992 1993 1994
 Core Peri Core Peri Core Peri Core Peri Core Peri
LO 95+00 83.6 16.4 82.2 17.8 83.8 16.2 85.4 14.6 81.5 18.5
LO 95/00 78.3 21.7 78.0 22.0 79.9 20.1 79.6 20.4 75.8 24.2
Not LO 72.5 27.5 80.3 19.7 75.1 24.9 73.8 26.2 71.7 28.3
All firms 82.2 17.8 81.3 18.7 82.7 17.3 83.7 16.3 79.9 20.1
Table 9.16.2 Core and peripheral status among highly educated employees in 
panel firms in 1995-99 by learning organization in 1993-95 and/or 1998-
2000
 1995 1996 1997 1998 1999
 Core Peri Core Peri Core Peri Core Peri Core Peri
LO 95+00 78.9 21.1 81.4 18.6 81.5 18.5 78.5 21.5 79.8 20.2
LO 95/00 71.4 28.6 75.0 25.0 76.9 23.1 71.2 28.8 76.4 23.6
Not LO 69.8 30.2 75.2 24.8 73.1 26.9 69.1 30.9 74.3 25.6
All firms 77.0 23.0 79.8 20.2 80.2 19.8 76.5 23.5 78.9 21.1
In the analysis above we have uncovered a pattern of increasing core labor 
and decreasing peripheral labor among the various groups of firms, and most 
markedly among the firms with continuous product or service innovation 
practices, but also among firms with continuous learning organization. Now 
we intend to go a few analytical steps further and examine the pattern be-
tween core and peripheral labor for the various educational groups. In table 
9.16 the development is shown for the employees with higher education in 
the three groups of firms with different levels of learning organization. At the 
beginning of the decade, in 1990, the share of core labor is 84% among the 
highly educated employees in firms with continuous learning organization. 
This rather high share is upheld until the mid-nineties, but it diminishes 2-3 
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percent points throughout the last part of the nineties, to end up on 80% core 
labor. In firms with learning organization in either 1993-95 or 1998-2000 we 
find a share of core labor of 78% at the beginning of the period, and a share of 
76% at the end of the nineties. The firms without learning organization have 
the lowest share of core labor among the three groups of firms. From a share 
of 73%, their core labor increases marginally to 74% at the end of the decade. 
For the highly educated employees the pattern of core and peripheral labor 
is rather stable throughout the decade. The continuous learning organiza-
tions have the highest share at the beginning of the period, and it diminishes 
marginally through the last half of the decade, but is still the highest at the 
end of the decade. This pattern remains constant in a situation of growth in 
recruitment of employees with higher education and changes of the personnel 
profiles in favor of this group. The firms without learning organization have 
the lowest share of highly educated core labor throughout the period, and a 
share that is oscillating somewhat from year to year.
Table 9.17.1 Core and peripheral status among skilled employees in panel firms in 
1990-94 by learning organization in 1993-95 and/or 1998-2000
 1990 1991 1992 1993 1994
 Core Peri Core Peri Core Peri Core Peri Core Peri
LO 95+00 65.0 35.0 63.4 36.6 67.6 32.4 77.6 22.4 72.2 27.8
LO 95/00 59.6 40.4 58.8 41.2 63.6 36.4 72.7 27.3 70.9 29.1
Not LO 58.2 41.8 59.6 40.4 64.3 35.7 65.8 34.2 67.8 32.2
All firms 63.1 36.9 61.9 38.1 66.3 33.7 75.2 24.8 71.5 28.5
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Table 9.17.2 Core and peripheral status among skilled employees in panel firms in 
1995-99 by learning organization in 1993-95 and/or 1998-2000
 1995 1996 1997 1998 1999
 Core Peri Core Peri Core Peri Core Peri Core Peri
LO95+00 76.0 24.0 79.0 21.0 78.7 21.3 79.7 20.3 80.4 19.5
LO 95/00 73.0 27.0 73.8 26.2 76.2 23.8 74.7 25.3 74.2 25.8
Not LO 69.8 30.2 69.3 30.7 74.0 26.0 71.3 28.7 72.9 27.1
All firms 74.7 25.3 76.8 23.2 77.6 22.4 77.7 22.3 78.2 21.8
Table 9.17 shows the development of core-peripheral patterns for skilled em-
ployees over the decade. Again, the continuous learning organizations have a 
higher share of core labor compared to the other two groups of firms. How-
ever, this share is 19 percent points lower than the share of highly educated 
core labor at the beginning of the period. The important point is that the 
share of skilled core labor is growing up through the decade and ends up on 
80%, which is the same proportion we find among the employees with higher 
education. From the analysis of personnel profiles we have seen that the share 
of skilled employees is rather stable over the decade in the continuous lear-
ning organizations, and this situation seems to have consolidated their share 
of core labor. This means that the firm-specific experience-based knowledge is 
retained in the firms. It is interesting that we find the same development over 
the decade for the skilled core groups in the firms with learning organization 
in one of the two periods and in the firms with no learning organization. 
Still, the latter group of firms has a share of 27% of peripheral labor, which 
is 7 percent points more than the group of firms with continuous learning 
organization.
172•Chapter 9
Table 9.18.1 Core and peripheral status among unskilled employees in panel 
firms in 1990-94 by learning organization 1993-95 and/or 1998-2000
 1990 1991 1992 1993 1994
 Core Peri Core Peri Core Peri Core Peri Core Peri
LO 95+00 48.1 51.9 48.9 51.1 53.1 46.9 67.7 32.3 63.5 36.5
LO 95/00 40.8 59.2 39.3 60.7 43.1 56.9 56.7 43.3 57.2 42.8
Not LO 46.9 53.1 48.3 51.7 52.2 47.8 53.9 46.1 55.8 44.2
All firms 46.2 53.8 46.5 53.5 50.6 49.4 63.8 36.2 61.3 38.7
Table 9.18.2 Core and peripheral status among unskilled employees in panel 
firms in 1995-99 by learning organization in 1993-95 and/or 1998-2000
 1995 1996 1997 1998 1999
 Core Peri Core Peri Core Peri Core Peri Core Peri
LO 95+00 66.0 34.0 69.4 30.6 69.9 30.1 69.9 30.1 71.6 28.4
LO 95/00 54.0 46.0 57.4 42.6 50.6 49.4 59.7 40.3 64.6 35.4
Not LO 57.0 43.0 55.2 44.8 58.5 41.5 59.9 40.1 63.4 36.6
All firms 62.6 37.4 65.5 34.5 64.2 35.8 66.8 33.2 69.3 30.7
The unskilled employees have the lowest group of core labor at the beginning 
of the decade. Even the firms with continuous learning organization have be-
low fifty percent unskilled core labor, and the variations among the different 
groups of firms are smaller than for highly educated and skilled employees. It 
was to be expected that there would be a limited share of core labor among 
unskilled employees, so what is the most important observation from table 
9.18 is that their share of core labor is growing at the highest rate among 
the three educational groups. From 48% core labor in 1990, the share of 
unskilled core labor in firms with continuous learning organization increases 
to 72%, which is a growth of 49%. In the firms with learning organization 
in one of the two periods, the unskilled core grows from 41% to 65%, which 
is an even stronger growth, albeit from a lower level. The firms with no lear-
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ning organization start at 47% unskilled core employees and end up at 63%, 
which is a growth of 35%. 
The patterns of development in the core and peripheral groups of the diffe-
rent educational groups in the decade help us understand the personnel policy 
in relation to the moderate net employment growth we have observed for the 
group of firms with continuous learning organization. Behind this moderate 
overall net growth in employment, a changing personnel profile has emerged, 
showing a higher share of employees with higher education and a lower share 
of unskilled employees. This development has taken place mainly at the ex-
pense of the peripheral labor groups among the skilled and particularly the 
unskilled employees. The share of peripheral labor among these groups has 
been reduced throughout the decade, while the balance between core and 
peripheral labor among highly educated employees has been maintained in 
the same period. The result is a growing convergence of the share of core and 
peripheral labor for the different educational groups of employees by the end 
of the decade. This policy is in harmony with the extensive use of continuous 
competence development and training for employee groups evident in these 
firms. 
9.4 mobility And destinAtion
The moderate net growth of employment tends to conceal developments in 
the employment system supporting the need for firm-specific competences, 
but also a moderate turnover, among all three educational groups of em-
ployees. In spite of integration there is still a certain degree of mobility. The 
question is whether the mobility includes periods of unemployment or it is a 
firm-to-firm mobility. We will examine this in the tables below.
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Table 9.19.1 Rates of exit to other firms and to unemployment from panel firms 
by product innovation in 1993-1995 and/or  1998-2000  
 1990 1991 1992 1993 1994
 Firm Unempl Firm Unempl Firm Unempl Firm Unempl Firm Unempl
P/S 95+00 7.2 4.7 6.5 4.4 6.3 5.1 8.3 2.9 - -
P/S 95/00 11.7 5.3 10.0 6.3 10.4 6.6 12.4 4.5 - -
No P/S 11.8 6.3 11.1 6.7 12.3 8.4 14.8 4.4 - -
All firms 9.2 5.2 8.3 5.3 8.5 6.1 10.5 3.6 - -
Due to missing data the exit rate for 1994 is not calculated and presented in the table.
Table 9.19.2 Rates of exit to other firms and to unemployment from panel firms 
by product innovation 1993-1995 and/or 1998-2000  
 1995 1996 1997 1998 1999
 Firm Unempl Firm Unempl Firm Unempl Firm Unempl Firm Unempl
P/S 95+00 10.4 3.3 10.5 2.4 - - 10.4 2.8 - -
P/S 95/00 12.7 3.3 13.6 2.7 - - 12.2 2.6 - -
No P/S 16.4 4.3 15.6 2.8 - - 14.3 3.3 - -
All firms 12.0 3.4 12.1 2.5 - - 11.5 2.8 - -
Due to missing data the exit rates for 1997 and 1999 are not calculated and presented in the table.
Table 9.19 shows the rates of exit to other firms or to unemployment from 
firms with continuous product or service innovation (P/S95+00), firms with 
product or service innovation in one of the two periods (PS95/00), and firms 
with no P/S innovation. At the beginning of the decade, rates of exit from the 
firms with continuous product or service innovation are lower, both to other 
firms and to unemployment, compared to the other groups of firms. How-
ever, the difference between the rates of exit to other firms and to unemploy-
ment is not as large for the continuously innovative firms compared to the 
other groups of firms. The difference is diminishing up through the decade, 
and in 1998 the rate of exit to other firms has increased to 10% and the rate 
of exit to unemployment has decreased to 3% for the firms with continuous 
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competence development. The rate of exit to other firms varies somewhat be-
tween the three groups of firms, but the rate of exit to unemployment differs 
only marginally. Generally, the rate of exit to other firms increases towards the 
end of the period, while the rate of exit to unemployment diminishes. This 
can be observed for all three groups of firms.
Table 9.20.1 Rates of exit to other firms and to unemployment from panel firms in 
1990 to 1994 by learning organization in 1993-95 and/or 1998-2000
 1990 1991 1992 1993 1994
 Firm Unempl Firm Unempl Firm Unempl Firm Unempl Firm Unempl
LO 95+00 8.3 4.8 7.4 5.0 7.3 5.6 9.4 3.3 - -
LO 95/00 10.4 6.1 10.9 6.2 10.7 7.0 12.2 4.1 - -
Not LO 15.6 6.5 11.9 6.7 13.4 7.2 16.3 3.7 - -
All firms 9.4 5.3 8.6 5.4 8.6 6.1 10.6 3.6 - -
Due to missing data the exit rate for 1994 is not calculated and presented in the table.
Table 9.20.2 Rates of exit to other firms and to unemployment from panel firms 
in 1995 to 1999 by learning organization 1993-95 and/or 1998-2000
 1995 1996 1997 1998 1999
 Firm Unempl Firm Unempl Firm Unempl Firm Unempl Firm Unempl
LO 95+00 10.7 3.5 10.8 2.5 - - 10.5 2.8 - -
LO 95/00 14.7 3.3 15.3 2.8 - - 13.4 3.1 - -
Not LO 17.4 3.2 16.3 2.6 - - 16.0 2.3 - -
All firms 12.1 3.5 12.3 2.6 - - 11.6 2.8 - -
Due to missing data the exit rates for 1997 and 1999 are not calculated and presented in the table.
Among the groups of firms with varying degrees of advancement in learning 
organization, the difference between rates of exit to other firms is larger at the 
beginning of the decade compared to the differences we found in table 9.19. 
The rate of exit to unemployment is lower among the firms with continuous 
learning organization compared to the other groups of firms. In general, the 
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rate of exit to unemployment is decreasing in the last part of the period, while 
the rates of exit to other firms are increasing. This is true for all three types 
of firms. This is indication of a more efficient labor market, with less waste 
of labor resources in relation to mobility. Exit to unemployment means inef-
ficiency in the labor market, such as lost production and costs of unemploy-
ment benefit. This increasing efficiency of the labor market may be related to 
the decreasing use in the firms of peripheral employees among the skilled and 
unskilled groups. On the market for core labor, quits may be more frequent 
than lay-offs. On the market for peripheral labor, lay-offs followed by unem-
ployment or redundancy may be more frequent. Another explanation could 
be the growth in competence clusters in the nineties, composed mainly of 
core labor mobile between the different firms in the clusters.
9.5 ConCluding observAtions
Personnel policies and strategies are approached as the carried-out behavior 
rather than formal intentions and written documents. The main results from 
the analysis of personnel policies and strategies are that:
-  Internal and external flexibility provides means for regulating and ad-
justing the human resources in accordance with the long-term as well 
as short-term needs of the individual firms.
-  Product and service innovative firms make use of all flexibility mea-
sures in their personnel policy, but most often the measures of internal 
flexibility.
-  Even though the firms with learning organization use the internal 
flexibility measures intensively, these firms use the external flexibility 
measures frequently as well.
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-  Functional flexibility is the measure most often used by the firms with 
continuous competence development. Thus, functional flexibility is 
an instrument belonging in the organizational toolbox of competence 
development.
-  Firms using functional flexibility continuously have a slightly decrea-
sing employment trend and the lowest employment variation in the 
decade.
-  Firms using numerical flexibility continuously experience a decrease 
in employment of 8 percent points over the decade. Firms that do not 
regulate numerically have the highest employment growth, with an 
increase of 29 percent points.
-  Firms which outsourced in both periods reach the highest index 
number of employment at the end of the decade, compared to the 
other groups of firms practicing a flexibility form continuously.
-  Among the various groups of firms, the group with continuous pro-
duct or service innovation has the highest growth in core labor force 
and the group without product or service innovation the lowest 
growth.
-  The moderate employment growth in the firms with learning organi-
zation is related to their decreasing use of peripheral labor, and must 
be seen in relation to their increasing use of core labor.
-  Among the firms with continuous competence development we find 
the lowest share of peripheral labor at the end of the decade.
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-  The pattern between core and peripheral labor for employees with 
higher education is rather stable over the decade. The continuous 
learning organizations have the highest share of core labor, though it 
diminishes marginally through the last half of the decade.
-  For skilled employees, the share of core labor is 19 percent points 
lower than the share of highly educated core labor at the beginning of 
the decade, but the share is growing up through the decade and ends 
up on 80%, which is the same proportion we find among the employ-
ees with higher education.
-  The unskilled employees have the lowest share of core labor at the 
beginning of the decade, but as for skilled employees, the share of 
unskilled core labor in firms with continuous learning organization 
increases to 72%, which is a growth of 49%.
-  The changing personnel profiles in the firms have taken place mainly 
at the expense of the peripheral labor groups among the skilled and 
particularly the unskilled employees.
-  The rate of exit to unemployment is decreasing in the last part of the 
decade, while the rates of exit to other firms are increasing. This is 
indication of a more efficient labor market.
Chapter 10
Conclusion
The nineties saw a growing economic importance of innovation, learning and 
knowledge. It is the implications of this growing importance on employment 
dynamics, qualifications demands, competence development and personnel 
strategies we have been studying empirically in this book. The study has been 
governed by a theoretical framework combining a system of innovation and 
a system of employment approach, applied in a learning perspective. The sys-
tem of innovation approach focuses on product innovation as well as process 
innovation, and the relations between the innovation forms inside the firms 
(Edquist et.al. 2001). In the system of innovation, enterprises play a central 
role (Lundvall op.cit. 2006). The system of employment provides a com-
plementary framework for analyzing allocation and qualification of labor in 
relation to business strategies. The concepts the two systems have in common 
are the organizational dimensions and institutions related to learning inside 
and in relation to the context of the firms. Thus, product innovations are 
considered expressions of learning processes taking place inside the firms and 
involving different functional groups and various decision levels, as well as 
relations with the firm’s customers and subcontractors. The empirical analyses 
show that size and global orientation matters for a firm’s propensity to inno-
vate. Most of the product or service innovations  are local and only new to the 
firms, not to the market; but being a national innovator means good chances 
of becoming a radical product or service innovator at a later stage. Firms that 
are product innovative in the decade increase employment, while firms that 
did not innovate in the two periods surveyed lose jobs. The continuous inno-
vation strategies seem to be related to the most balanced employment growth 
and job dynamics. 
Process innovations are defined as new ways of producing goods and ser-
vices. The new ways may involve new technology and new organization forms 
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(Edquist et.al. op.cit. 2001). Among the new technologies, information and 
communication technology has gained increasing importance in the nine-
ties. The analysis indicates that new purposes related to a firm’s innovation 
system are furthered by the ICT innovations of the nineties. ICT innovations 
are most common among manufacturing and business services firms. Size is 
important here, too, as well as global orientation. What is surprising is that 
the most positive employment development is found in firms that have been 
continuously ICT innovative in the nineties, and that the ICT innovations 
do not seem to influence the level of hiring and separation rates, relative to 
the other groups of firms where ICT innovations have been more sporadic. 
New organization forms are important in the light of product innovation 
as a learning system. Besides improved efficiency of the daily work, one of the 
important driving forces of continuous organizational change is the ability to 
strengthen and renew knowledge and know-how. It is obvious that commu-
nication of useful knowledge becomes ever more important. We have sought 
to identify theoretically the dimensions of learning organizations and have 
investigated empirically how the firms adopted these dimensions up through 
the nineties. Surprisingly, the firms do not increase their use of dimensions 
in the last part of the decade from 1995 to 2000. Still, more than one third 
of the firms have retained a highly developed learning organization through-
out the decade, and this means an almost 6 times higher chance of product 
innovation, compared to the group of firms without learning organization. 
Furthermore, the firms with continuous learning organization show a mode-
rate employment growth and also moderate job turnover in the decade. 
The triad of qualifications needed in the learning organization is formal 
education, competence development and social capital. The analysis of the 
demand for formal education as a qualification in the various groups of firms 
shows that firms with continuous learning organization create many jobs for 
employees with higher education, while the trend for skilled and especially 
unskilled employees is declining over the decade. Women have an increa-
sing and stronger position in the continuous learning organizations, whereas 
employees 50 years or older have a more moderate position  in these firms, 
compared to the other groups of firms. The development of personnel profiles 
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in the learning organizations in the nineties indicates a skills bias in favor of 
highly educated, whereas unskilled employees lose many jobs in the decade. 
The decline in jobs for the unskilled employees takes place in an environment 
of short-term numerical regulations for this group as well. This means double 
pressure on unskilled employees.
Learning is crucial for innovation, and continuously innovating learning 
must be closely connected to the job situation and to the job assignments 
in such a way that the internal and external work relations and experiences 
become reflective fuel in the learning processes. However, to create innova-
tive learning, it is necessary to combine experience-based and reflective lear-
ning with new knowledge achieved from formal training and education. This 
means that learning becomes knowledge-based as well as experience-based, 
and then it may evolve dynamically in the context of the organization. Com-
petence development is defined as a continuous development of experiences, 
skills, influence, possibilities and responsibilities, related to the job situation, 
tasks and context of the employees. Competence development is synonymous 
with the experience and situated part of innovative learning. This relates the 
analysis of competence development to the active use of the potentials in the 
organization and  the management principles. The firms combining such in-
struments in continuous competence development have a significantly higher 
chance of product or service innovation, and there is a high correlation be-
tween continuous competence development and highly developed learning 
organizations as well. Continuous competence development is also related to 
changing personnel profiles, with increasing proportions of highly educated 
and decreasing proportions of unskilled employees. 
Besides situated and experience-based learning, new theoretical and metho-
dological knowledge is of decisive importance when firms face the challenge 
of developing new products or services. Use of extensive continuous voca-
tional training is closely related to competence development and to continu-
ous learning organizations. Like continuous competence development, use 
of extensive continuous vocational training is related to changing personnel 
profiles, with increasing proportions of highly educated and decreasing pro-
portions of unskilled employees. Nevertheless, the flows of unskilled employ-
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ees in and out of firms are lowest in firms with high extensiveness of training, 
where the unskilled employees are often included in the training activities. 
This means that these firms, as learning organizations, endeavor to secure 
that their investments in human resources keep growing, regardless of formal 
education.
Findings related to the various elements of the employment system bring 
the question of the personnel policies and strategies applied by the diffe- 
rent groups of firms into focus. The analytical approach to personnel policies 
and strategies is to examine actual behaviour rather than formal intentions. 
Personnel policy is thus defined as the actual behaviour which ensures that 
the personnel resources are in accordance with the needs of the firm. This 
definition brings the concept of flexibility at the top of the analytical agenda. 
A taxonomy is constructed with dimensions for long-term integration as well 
as short-term regulation of personnel resources related to measures of internal 
and external flexibility. Among firms with learning organization, high propor-
tions use internal flexibility measures, but external flexibility is also frequently 
used in these firms. This is in accordance with John Atkinson’s understanding 
of “the flexible firm”, where the long-term considerations of competence de-
velopment and training go hand in hand with short-time regulations of em-
ployment in the firms. Continuous use of internal flexibility and outsourcing 
is related to slightly decreesing employment, while use of numerical flexibility 
is related to more distinctly decreasing employment in the decade. Use of the 
flexibility measures are logically and empirically related to developments over 
time of core and peripheral groups of employees in the firms. Generally, the 
core groups of employees are increasing over the decade, while the shares of 
peripheral groups are decreasing. This is an important observation in relation 
to the moderate employment growth found among the group of firms with 
continuous learning organization. The moderate employment growth is first 
of all related to the decreasing use of peripheral labor, and it must be consi-
dered in relation to the increasing use of core labor over the decade. Broken 
down on educational groups, the analyses show that for the highly educated 
labor, the pattern of core and peripheral labor remains rather stable through-
out the decade. However, the share of skilled as well as unskilled core labor is 
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growing in the decade, while the share of peripheral labor among these groups 
shows a distinct decrease. 
The important contribution of the personnel policy and strategy dimen-
sion to the cumulative analysis of the employment system in learning or-
ganizations is that behind the moderate net employment growth, a change in 
personnel profile is taking place, resulting in higher shares of employees with 
higher education and lower shares of unskilled employees. This development 
happens primarily at the expense of the peripheral labor groups among the 
skilled and particularly the unskilled employees, resulting in growing conver-
gence between the different educational groups of employees as to core and 
peripheral labor by the end of the decade. This policy is perfectly in harmony 
with the extensive use of continuous competence development and training 
for all employee groups in these firms. Also the decreasing rate of exit to 
unemployment and the increasing exit to other firms is an important facet 
in the picture emerging in this study of an increasingly competence-based 
employment system.  
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Appendix A
Danish Work Organization, Innovation and Competence Development Panel





- Education and training
- Product and ICT inovation
DISKO - Survey + Register data: 1990-97
1544 firms/workplaces (134.000 - 145.000 emp.)






DISKO2/IOC - Survey: 1998-00
637 of 1363 surviving DISKO firms (Panel)
2007 firms (Cross Section)
Questionaries to management & employee representative
- DISKO - measures
- Personnel planning
- Processes of change 
- Workplace IR - Participation
- Consequences of change
DISKO2/IOC + Register data: 1990-00
Panel design: 637 firms
Time series design: 1900 + 2007 firms
- ICT variables (e-trade ect.)
- Value added - productivity
- Assets
- Turnover
- Job flows
- Worker flows
- Wages
